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What is Cleantech? 
The cleantech industry encompasses a broad range of 
products and services, from alternative energy generation 
to wastewater treatment to more resource-efficient 
industrial processes. Although some of these industries 
are very different from one another, all share a common 
thread: They use new, innovative technology to create 
products and services that compete favorably on price and 
performance while reducing humankind’s impact on the 
environment. To be considered “cleantech,” products and 
services must:
4 optimize use of natural resources, offering a cleaner  

or less wasteful alternative to traditional products and 
services;

4 have their genesis in an innovative or novel technology 
or application; and

4 add economic value compared with traditional 
alternatives.

The 11 cleantech categories, as defined by the  
Cleantech Network, are:  
4 Energy generation
4 Energy storage
4 Energy infrastructure
4 Energy efficiency
4 Transportation
4 Water & wastewater
4 Air & environment
4 Materials
4 Manufacturing/industrial
4 Agriculture
4 Recycling & waste

Firms in these categories may not always market 
themselves specifically as “cleantech,” and investors who 
place capital into these firms likewise may not necessarily 
consider themselves to be “cleantech” investors. The 
Cleantech Network (www.cleantech.com) tracks the 
activity of investors and entrepreneurs throughout the 
cleantech space and aggregates that information to create a 
holistic picture of the industry.
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Cleantech Segment	 Example Technologies

Agriculture	 Bio-based materials, farm efficiency technologies, micro-irrigation systems, bio-remediation, 

nontoxic cleaners, and natural pesticides. Does not include organic food, health food, or 

natural health products.

Air & Environment	 Air purification products and air filtration systems, energy-efficient HVAC; universal gas 

detectors; multi-pollutant controls; fuel additives to increase efficiency and reduce toxic 

emissions.

Materials 	 Biodegradable materials derived from seed proteins; micro-fluidics technology for 

conducting biochemical reactions; nanomaterials; composite materials; thermal regulating 

fibers and fabrics; environmentally friendly solvents; nanotechnology components for 

electronics, sensor applications, and energy storage; electro-chromic glass; thermoelectric 

materials.

Energy	 Energy Generation 

Distributed and renewable energy generation and conversion, including wind, solar/

photovoltaics, hydro/marine, biofuels, fuel cells, gasification technologies for biomass, and 

flywheel power systems.

	 Energy Infrastructure 

Wireless networks to utilities for advanced metering, power quality monitoring, and outage 

management; integrated electronic systems for the management of distributed power; 

demand response and energy management software.

	 Energy Storage 

Batteries, e.g., thin film and rechargeable; power quality regulation; flywheels; electro-

textiles.

	 Energy Efficiency 

Energy management systems, systems that improve output of power generating plants, 

intelligent metering, solid state micro-refrigeration, control technology for HVAC systems, 

automated energy conservation networks.

Recycling & Waste	 Recycling technologies, waste treatment, Internet marketplace for materials, hazardous 

waste remediation, bio-mimetic technology for advance metals separation and extraction.

Manufacturing/ Industrial	 Advanced packaging, natural chemistry, sensors, smart construction materials, business 

process and data flow mapping tools, precision manufacturing instruments and fault 

detectors, chemical management services.

Transportation 	 Hybrid vehicle technology, lighter materials for cars, smart logistics software, car sharing, 

temperature pressure sensors to improve transportation fuel efficiency, telecommuting.

Water & Wastewater	 Water recycling and ultra-filtration systems (e.g., UV membrane and ion exchange systems), 

sensors and automation systems, water utility sub-metering technology desalination 

equipment.
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Executive Summary

The clean technology, or “cleantech,” industry 
has the potential to be a major economic driver 
for the United States, one that can also provide 

competitive solutions to environmental challenges. We 
focus on the connection between cleantech and public 
policies at both the national and state levels. America’s 
current advantage in cleantech is a huge asset, one that 
must be protected and cultivated carefully. New research 
by Environmental Entrepreneurs (E2) and the Cleantech 
Network® shows continued strong growth in the U.S. 
cleantech industry. Smart public policy can help secure this 
advantage while also addressing environmental and climate 
issues though solutions that will create jobs and provide 
significant economic benefits. 

This is the third report on cleantech venture capital 
by Environmental Entrepreneurs (E2) and the Cleantech 
Network®, a Cleantech Group™ company. A full copy of 
the report can be found online at www.e2.org. Previous 
reports, from 2004 and 2006, can be found at www.e2.org 
and www.cleantech.com.

Finding 1: Growth in cleantech accelerated in 2006, 
with significant activity in the public markets.

In 2006, cleantech became the third-largest North 
American venture capital investment category (11 
percent of all venture investments), behind software and 
biotechnology. Total North American venture capital 
invested in cleantech companies reached $2.9 billion 
in 2006, an increase of 78 percent over the $1.6 billion 
invested in 2005.

A significant increase in investments during the 
second and third quarters of 2006 was driven by capital 
targeted for companies moving into production. Cilion, 
Altra, Bloom Energy, Renewable Energy Group, and 
Nanosolar—all of which represent new renewable 
energy technology or biofuels—collectively accounted 
for more than $600 million in investment in 2006. But 
this boom can also pose challenges: Companies with 

new technologies have difficulty accessing capital for 
manufacturing build-outs. While established technologies 
such as corn ethanol can rely on debt financing, the first 
thin-film solar or cellulosic ethanol facilities cannot as 
readily access debt financing because of the higher risks 
associated with first production facilities. These companies 
are forced to raise additional equity capital and/or seek 
government assistance. As part of the 2005 Energy Act, 
the Department of Energy granted six cellulosic facilities 
special financing of up to $385 million to help build their 
first production plants, which in aggregate should reach an 
output of 130 million gallons per year. 

Cleantech is now an established investment category 
in the public markets. There are multiple stock indices 
including the Cleantech Index™ (CTIUS) , WilderHill’s 
ECO, Ardour Capital’s Alternative Energy Indexes (e.g., 
AGINA, AGIGL), and Clean Edge’s CELS and CLEN 
indexes. The 45 public companies that make up the 
Cleantech Index (CTIUS) have an aggregate market 
capitalization of more than $300 billion. The performance 
of CTIUS over the past two years has been strong. In 
the two years through April 23, 2007, CTIUS rose 38.9 
percent, from 850 to 1180.6. This growth outpaced that 
of the S&P 500 Index (+28.6%), the NASDAQ Index 
(+29.9%), and the Dow Jones Industrial Average (+26.1%) 
over the same period. After Sunpower and Suntech went 
public in late 2005, no fewer than seven photovoltaics 
companies (Canadian Solar, First Solar, PowerFilm, 
Akeena Solar, ReneSola, Trina Solar Limited, and Solarfun 
Power Holdings) went public in 2006. Recent IPOs in the 
biofuels sector have included Aventine Renewable Energy, 
Pacific Ethanol, Verasun, and U.S. BioEnergy. Perhaps 
because of this robust IPO market and the increase in 
publicly traded companies, in the past two years cleantech 
investing has moved from a specialty area of investment to 
one with broad participation from all major venture  
capital firms.
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Finding 2: Energy prices, entrepreneurial talent, 
and advances in technology are industry factors 
accelerating growth.

Several important factors accelerated cleantech’s growth  
in 2006: 

4 	Sustained high oil prices have driven investor interest 
in alternative fuels. Most alternative fuel business plans 
are designed to compete with oil prices above $40 to 
$45 per barrel.

4 	As the cleantech market matures, it is attracting 
entrepreneurial management talent from other venture 
sectors—especially from information technology and 
biotechnology. These experienced entrepreneurs make 
it both easier to attract investments and more likely 
that the company will develop into a viable business. 

4 	Advances in technologies have been the basis for many 
new companies, including nanomaterials used in thin-
film solar and new chemistry in battery technologies. 

Finding 3: Public policy at the national and state 
levels has accelerated cleantech growth. 

National and state policies have provided early foundations 
for many cleantech sectors, although investors do not 
expect those policies to continue in the long term. While 
the federal government has ramped up its efforts to 
promote ethanol, the current boom is primarily the result 
of states’ rapidly phasing out the MTBE gasoline additive 
and replacing it with ethanol. Venture activity in corn and 
cellulosic ethanol was a significant portion of investment 
growth in 2006, and investment in renewable electricity 
has been driven primarily by state renewable portfolio 
standards. Policies that provide long-term certainty are the 
most successful at driving business investment.

Finding 4: Climate change is beginning to influence 
growth in cleantech.

Many of the biggest news stories of the past few years 
have been tied directly to extreme weather phenomena—
from disastrous hurricanes to record droughts, wildfires, 
heat waves, and melting polar ice caps. The public has 
grown increasingly aware of environmental issues, judging 

by public opinion polls showing rising public concern 
about global warming and energy security. Investors, 
sensing the level of public interest in these stories—and 
therefore an opportunity in the market—are beginning 
to invest in industries that reduce human impacts on the 
ecosystem. Climate change policies will play a key role in 
the growth of cleantech as it becomes increasingly apparent 
that products and processes that reduce greenhouse gases 
will see increased demand. 

Finding 5: Cleantech can create thousands of  
new jobs. 

Analysis from the University of California, Berkeley 
concluded that “the renewable energy sector generates 
more jobs per megawatt of power installed, per unit of 
energy produced, and per dollar of investment than the 
fossil-fuel-based energy sector.” E2’s own analysis found 
that every $100 million in venture investment generates 
an average of 2,700 new jobs. We estimate additional 
U.S. cleantech investment between 2007 and 2010 will 
be between $14 billion and $19 billion, resulting in 
approximately 400,000 to 500,000 new jobs.

Policy Recommendations for Continued 
Cleantech Growth

The broad group of investors interviewed for E2’s 2007 
cleantech report consistently recommended three federal 
policies that will promote continued industry expansion: 

1. a cap-and-trade system that sets limits on green- 
house gases; 

2. a national renewable energy standard; and 
3. increased public funding for research and development. 

A cap on greenhouse gases would align public interest 
with the capital markets and send a clear signal that 
lower-carbon energy is more valuable to the nation than 
energy from high-carbon sources like fossil fuels. A firm, 
long-term cap-and-trade regime coupled with a national 
renewable energy standard would provide stability for 
the market development of cleaner energy regardless of a 
sudden or sustained decrease in fossil fuel pricing.
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Chapter 1

The Cleantech Boom
1.1 THE CLEANTECH INDUSTRY TODAY
Cleantech, also known as “clean technology” or “green 
tech,” is an industry whose phenomenal growth in the 
last three years has captured the attention of investors, the 
media, and policymakers alike. In fact, at the February 
2007 Cleantech Forum XII in San Francisco, more than 
800 investors from the nation’s—and moreover the 
world’s-—top venture, financial, and legal firms showed 
up to meet other investors and learn about the latest 
cleantech companies and innovations. Only five years 
earlier, at the first Cleantech Forum, there were one-tenth 
as many investors in attendance. Total venture capital in 
North America invested in cleantech companies reached 
$2.9 billion in 2006, making it the third-largest venture 
category, behind software and biotechnology. This was an 
increase of 78 percent over the $1.6 billion invested  
in 2005. 

U.S. investment in cleantech grew to $2.5 billion in 
2006—an increase of 88 percent over the $1.4 billion 
invested in 2005.3

The cleantech industry has been so ubiquitous over 
the past two years that a recent Google search for the term 
cleantech returned 925,000 hits. And a LexisNexis search 
showed more than 125 news articles written about the 
industry in the past six months, 29 of them in the past  
month alone.4 

U.S. Cleantech Industry by Sector
Taking a closer look at the 11 sectors that make up the 
cleantech industry, it becomes apparent that while the 
industry did well as a whole, its growth in 2006 was 
driven almost entirely by the energy technology sector. As 
Figure 1.1 shows, North American investments in clean 
energy generation, storage, efficiency, and infrastructure 
totaled $2.14 billion, almost three times the amount 
invested in energy tech in 2005, and 33 percent more 
than the investment total for the entire cleantech industry 
in 2005. Within the energy technology sector, clean 
energy generation dominated the other three sub-sectors 

$2,500

$2,000

$1,500

$1,000

$500

$
$49

$192
$47

$164

$313

$2,138

$121 $90 $78 $63 $74 $71 $49
$121

$45 $27 $21
$87

In
ve

st
m

en
t 

To
ta

ls

En
er

gy
 R

el
at

ed
Rec

yc
lin

g 
& W

as
te

Tr
an

sp
or

ta
tio

n

M
at

er
ia

ls

Agr
icu

ltu
re

En
ab

lin
g 

Te
ch

no
lo

gi
es

Air 
& E

nv
iro

nm
en

t

W
at

er
 &

 W
as

te
w

at
er

En
vi

ro
nm

en
ta

l I
T

M
an

uf
ac

tu
rin

g/
In

du
st

ria
l

2005 Investment Totals

2006 Investment Totals

$739

$20

Figure 1.1 North American Cleantech Venture Capital 
Investments by industry Segment, 2005–2006 (Millions of dollars)



2  

(storage, efficiency, and infrastructure), with $1.3 billion 
in investments. 

Clean Edge’s “Clean Energy Trends 2007” report also 
notes that the average deal size in the clean energy arena 
was $17 million, indicating that, as with the total amount 
invested in cleantech, it was energy technology that drove 
the strong growth in the average cleantech deal size last 
year.5 Early reports from the first quarter of 2007 indicate 
that the energy sector has continued this trend, picking up 
roughly $2.2 billion in venture capital and private equity 
investments worldwide, according to New Energy Finance. 
Solar ($514 million) and biofuels ($205 million) led the 
way, helping the industry beat its first-quarter tally from 
2006 by 58 percent.6 
      A minor surprise in the 2006 cleantech investment 
totals was the water sector, which some investors have 
pegged as “the next big thing” for a couple of years now. 
There is still strong interest in the sector (as the strong 
turnout at a Cleantech Forum XII session on the subject 
attests) owing to the estimated $400 billion global market 
for water technologies. However, the lack of breakthrough 
technologies in the field has kept venture investors on the 
sidelines thus far, with investments in the sector actually 
falling from $121 million in 2005 to $45 million last year.

U.S. Cleantech Investment by Region
Just as there were large disparities in the size and growth 

rates of the various cleantech sectors in 2006, there was 
also tremendous variation in the geographic distribution 
of investments across the country and the world. As with 
U.S. venture capital investments as a whole, California 
led the way in cleantech venture investments in 2006, 
bringing in a total of $1.13 billion (including $510 
million in the third quarter alone), a 127 percent increase 
from its 2005 total—expanding the lead the West Coast 
(California and Hawaii) already held over the other regions 
of the country (see Figures 1.2 and 1.3).

In the 2006 version of this report,7 the 2005 
investment data showed that the Northeast region was 
quickly catching up to the West Coast, trailing it by less 
than 20 percent in total cleantech investments and with 
virtually the same number of deals and the same amount 
of year-over-year growth in investments. The 2006 data, 
however, show that while the Northeast is still the second-
strongest region in the country in cleantech investments, 
the West Coast received more than twice as much venture 
capital. As a result, the West Coast widened its lead on the 
rest of the country, expanding its share of total cleantech 
investments by 8 percentage points, from 37 percent to 45 
percent. 

Figure 1.2 U.S. Cleantech Venture Capital Investments 
by Region, 2005–2006 (Millions of dollars)
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Figure 1.4 Change in Share of U.S. Cleantech Venture 
Capital Investments, 2005 to 2006 
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      The other regions to increase their shares of the 
cleantech pie were the Northwest (from 1 percent to 5 
percent) and the Southwest (from 7 percent to 10 percent), 
which moved from fifth place into third. Although the 
Northeast’s share of cleantech investments fell the most 
this year (from 30 percent to 20 percent), it still received 
nearly twice as much in cleantech investments as the next-
strongest region (the Southwest), and there appear to be 
no other new cleantech hubs on the horizon to rival the 
Boston/Cambridge area (which is currently second only to 
the Bay Area in California as Figure 1.4 shows). 
      With only a slightly higher number of deals than the 
Northeast, the West Coast’s substantial absolute advantage 
in funding is attributable to its average deal size being 
almost twice as large as the Northeast’s average. As Figure 
1.5 below shows, average deal sizes rose significantly across 
all regions of the country last year, as investor enthusiasm 
for cleantech grew. The Southeast and Midwest, in fact, 
had significantly fewer total deals last year compared to 
2005, but both still saw their investment totals jump. 

Trend in the U.S. Cleantech Industry 
As Figure 1.5 below shows, 2006 was the latest in a series 
of increasingly strong years for the cleantech industry. 

This steady growth in cleantech—and particularly in 
energy technology—bodes well for the industry and for 
the United States. In fact, Clean Edge estimates that 
revenues from the clean energy industry (which it defines 
as biofuels, wind power, solar photovoltaics, fuel cells, 
and hydrogen) will increase fourfold from an already 
strong $55 billion last year to $226 billion by 2016.8 It 
projects strong increases in all five sectors, with the greatest 
revenue in 10 years coming from biofuels ($81 billion), 
photovoltaics ($69 billion), and wind ($61 billion). 
      A survey of cleantech investors by Jefferies & 
Company at Cleantech Forum XII in February 2007 
found a similarly bullish attitude toward solar power: 
Some 40 percent of investors predicted solar would 
contribute more to global electricity needs in 2020 than 
hydropower, wind, or geothermal (all of which currently 
generate far more electricity than solar). These investors 
were likewise optimistic about the future of biofuels, with 
a full 75 percent predicting that the United States will 
consume at least 35 billion gallons of renewable fuels by 
2017, meeting the goal the president set in his 2007 State 
of the Union address (see Figure 1.6).9 

Figure 1.5 North American Venture Capital Investments by Region
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1.2 NORTH AMERICAN VENTURE 
CAPITAL INVESTMENT
As the above discussion makes clear, 2006 was a banner 
year for the cleantech industry, with total venture 
investments surpassing those of the medical devices, 
telecommunications, and semiconductor sectors—all 
of which it had trailed in 2005. Venture investments in 

cleantech firms in North America totaled $2.9 billion, a 
78 percent increase over the figure for 2005 and a 243 
percent increase since 2001. This total also represented 11 
percent of all North American venture capital investments 
for the year ($27.0 billion),10 making cleantech the third-
largest venture capital category, after only software and 
biotechnology (see Figure 1.7).

Figure 1.7 Top 6 North American Venture Capital 
Industries, 2005 to 2006 (Billions of dollars)
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	    In fact, since the economic downturn of 2000–2001, 
cleantech has been one of the few U.S. industries to 
experience real growth in venture investments, as Figure 
1.8 demonstrates. While U.S. venture capital investments 
as a whole were off by 33 percent in 2006 compared to 
2001, investments in American cleantech companies 
were up 243 percent in that time—more than two and a 
half times the growth rate of the next-strongest industry 
(electronics/instrumentation) over that period.11 

Venture Capital and the Product Development Cycle
A product’s journey from the laboratory to installation 
at a customer’s site tends to be long and difficult, and 
the path is littered with failed business ideas. Venture 
capitalism supports many early-stage companies, providing 
needed funds that help take technologies and products 
from conception to profitability. The typical product 
development process proceeds from the basic R&D 
stage, where an idea is first tested, to several rounds of 
venture capital financing (a seed round, a first round, 
and one or more follow-on rounds) that help a company 
cultivate a marketable product. Because these companies 
in general have no sales revenue at this stage, venture 
capital investments are very high risk. For that reason, 
venture capitalists tend to look for companies that have 
the potential to deliver huge returns, even revolutionize an 

industry. As a result, venture capital investments act like a 
barometer of innovation and entrepreneurial activity.

In addition to providing much-needed project 
financing, venture capitalists bring business and industry-
specific knowledge that helps their portfolio companies 
become profitable. In exchange for all of this assistance, 
venture capitalists hope to “exit” (sell their share) in three 
to eight years, with successful companies returning five 
to ten (or more) times their initial investment. Of course, 
with such high risks involved, not all venture-backed 
companies succeed. A successful venture-backed company 
is considered one that either goes public with significant 
revenues or is acquired by an existing public company, 
enabling the venture capitalist to exit with a significant 
return on the original investment. 

Figure 1.9 shows the stage at which cleantech venture 
capital investments were made in 2006. It is common for 
follow-on financing to exceed seed-round and first-round 
financing; in these later rounds, companies tend to have a 
greater need for capital and lower risk for investors. Still, 
the tremendous magnitude of follow-on financing seen in 
2006 is perhaps an indication that we are about to see a 
rash of cleantech IPOs in the coming years, as companies 
graduate from later-round venture financing to public 
financing.

The comparative lack of seed funding (or angel 
funding) suggests that some early-stage cleantech 

Figure 1.8 Top 6 U.S. Venture Capital Industries, 
2001 to 2006 Percentage Change 
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companies may still be struggling to reach the point where 
significant venture investments become possible. Public 
policy could play an important role in helping promising 
start-ups caught in this funding “valley of death” to 
survive. For example, the California Clean Energy Fund 
recently announced it is developing a program to provide 
seed funding.12

1.3 cleantech in the global 
market
Although the United States is not the only country 
benefiting from the boom in the cleantech industry in 
recent years, it is far and away the leader in cleantech, 
in terms of total investment and growth. Among 
other regions in the world, Europe and Canada both 
have developing cleantech industries, which attracted 
approximately $680 million and $320 million in venture 
capital, respectively, in 2006. But as Figure 1.10 shows, 
2006 belonged to  the United States, as its 88 percent 
growth over 2005 far outpaced growth in Canada (which 
grew by a comparatively modest 37 percent last year) 
and Europe (which actually saw a 20 percent decline in 
investment).13

Although the United States is no longer the world 
leader in two important clean energy fields—it ranks third 
in installed wind power production behind Denmark 
and Spain,14 and third in installed photovoltaic power 

behind Germany and Japan15—its continued growth in 
investments in clean energy and other clean technologies 
suggests that significant increases may be in store for U.S. 
markets in these and other cleantech areas in the years  
to come. 

Cleantech Companies in the Public Market 
The existence of a healthy public market is a key factor 
in inducing venture capital to invest in cleantech, as 
it provides investors with a level of assurance that the 
companies in which they invest will ultimately have 
the ability to go public. The growing public market for 
cleantech over the past two years is clearly demonstrated 
by the emergence of indices tracking the public cleantech 
companies. In North America alone there are already a 
half-dozen stock indices tracking cleantech companies, 
including the Cleantech Index™ (CTIUS), WilderHill’s 
ECO, Ardour Capital’s Alternative Energy Indexes (e.g., 
AGINA, AGIGL), and Clean Edge’s CELS and CLEN 
indices. The 45 public companies that make up the 
Cleantech Index (CTIUS) have an aggregate market 
capitalization in excess of $300 billion.16 Moreover, the 
performance of CTIUS over the past two years has been 
strong. In the two years through April 23, 2007, CTIUS 
has risen 38.9 percent, from 850 to 1180.6. This growth 
outpaced that of the S&P 500 Index (+28.6%), the 
NASDAQ Composite Index (+29.9%) and the Dow Jones 
Industrial Average (+26.1%) over that period. 

Figure 1.9 North American Cleantech Venture Capital 
Investments by Funding Stage, 2006 (Millions of dollars) 
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1.4 DIFFEREnces FROM PREVIOUS 
GENERATIONS OF “ENVIROTECH”
At various times in the recent past, investors have shown 
serious interest in environmental technologies. This was 
especially true in the 1970s, when global instability led to 
spikes in the price of oil, and major public concern about 
urban smog led the government to enact the first serious 
clean air regulations. These events provided the impetus 
for the creation of a series of new industries—solar 
power, wind power, alternative fuels, hazardous waste 
remediation, and power plant pollution “scrubbers,” 
among others. The economic drivers were primarily public 
policies that either required pollution control equipment 
or required the development of alternative energy sources 
that were not initially expected to be cost competitive. 
Those that depended on government regulations never 
achieved true market acceptance beyond the minimums 
set by these regulatory mandates. Those that depended on 
high energy prices died off when prices collapsed again. 

Today’s cleantech industry is different. Purchasers 
of cleantech products and services are for the most part 
responding to the economic advantages of the products. 
Those advantages are due in part to the competitive 
value of the products, and in part to government policies 
that either require a certain performance characteristic 
(such as an energy-efficiency or pollution-reduction 
target) or give an incentive (for example, an excise 
tax credit for biodiesel). Many past technologies were 

developed in response to government mandates focused 
on environmental compliance (e.g., NOx or SOx 
emission reductions) and provided no direct benefit to the 
purchaser.

Today’s cleantech sectors, on the other hand, while 
benefiting from government policies, have responded 
to market demand for technologies that will address 
real business opportunities for better quality or lower 
cost. In addition, today’s industry has proved to be 
more mature than that of the past, with a much greater 
ability to compete with traditional alternatives on a cost 
and performance basis. The big difference between the 
current generation of environmental technologies and 
those of the past is that the modus operandi of today’s 
cleantech companies is first to provide competitive returns 
for investors, and second to deliver solutions to global 
environmental problems. 

While world oil prices and environmental concerns 
continue to be major drivers of cleantech investment, 
today’s market presents an almost ideal environment in 
which the industry can thrive. Several of the primary 
drivers of the cleantech industry’s recent growth—all of 
which show promise of sustaining themselves over the long 
term, unlike past industry drivers—are:

 
1.	 Energy prices. The price of oil reached an all-time 
high of $78.40 per barrel on July 13, 2006, pushing the 
average price of a gallon of gasoline over $3 per gallon 

Figure 1.10 Cleantech Venture Capital Investments in the 
United States, Europe, and Canada, 2005 to 2006 (Millions of dollars)
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in the United States.17 Coincidentally or not, this surge 
in gasoline prices paralleled a similar surge in venture 
investments in the biofuels industry. Investors were 
perhaps responding to the great importance consumers 
placed on the gas price issue, searching for a product that 
might satisfy customers’ desire for a product to turn to 
instead of gasoline. An April 2006 ABC News poll of 
1,015 adults found that 70 percent said high gas prices 
had caused financial hardship in their household.18 And 
in a June 2006 USA Today/Gallup poll, 73 percent of 
respondents said the high price of gas would be “very 
important” or “extremely important” in determining their 
vote in the 2006 congressional election.19

 
2.	 High-tech knowledge base and experience. In 2006 
California received more than $1.1 billion in cleantech 
investment, roughly 44 percent of the total for the 
United States. Of that amount, Silicon Valley received 
about 60 percent.20 Many of the companies receiving 
those investments, in California and elsewhere, are run 
by entrepreneurs who moved from other venture-backed 
industries to cleantech, attracted for much the same 
reason that they got involved in software, biotech, or 
communications start-ups: the ability to have large-scale, 
significant impact in a complex and dynamic market. 
The knowledge and skills these entrepreneurs gained in 
other industries are now being put to use in the cleantech 
boom. California’s current strength in nanomaterials and 
solar power, for example, is due in part to its experience in 
the silicon/semiconductor industry. The $390 million in 
venture capital invested in California biofuels companies 
in 2005 and 2006 is likely due in part to a similar spillover 
effect from the state’s strong biotech industry.

3.	 Technology advances. Like computer CPUs doubling 
in processing speed every 24 months, the performance of 
clean technologies also seems to march forward in step 
with Moore’s Law. The past few years have seen major 
advances in non-silicon based solar power technologies 
(e.g., thin-film solar panels, concentrating photovoltaics, 
and solar thermal power plants) that have increased the 
market potential of solar power. Likewise, new batteries 
being developed for hybrid and electric vehicles could 
allow electricity to compete as a transportation fuel. The 
advances in batteries have been driven by the cell phone 
industry and consumer need for a cell phone battery that 
is lightweight, can be recharged many times, and holds a 
large electric charge for its volume. Electric vehicles need 
exactly the same characteristics. Tesla Motors introduced 

in 2006 an all-electric vehicle based on standard batteries 
from the consumer products industry.21

4.	 Global environmental pressures and public awareness. 
Many of the biggest news stories of the past few years 
have been tied directly to extreme weather phenomena, 
from disastrous hurricanes (Katrina in particular) to 
record droughts, wildfires, and heat waves (such as the 
one that killed an estimated 35,000 people in Europe in 
2003) to melting polar ice caps. The public has clearly 
grown increasingly aware of environmental issues, judging 
by opinion polls showing rising public concern about 
global warming and energy security. Investors, sensing the 
level of public interest in these stories—and therefore an 
opportunity in the market—are beginning to invest in 
industries that reduce human impacts on the ecosystem.

5.	 U.S. policies. Investors tend to keep a close eye 
on policies that might impact the industries in which 
they invest, and many these days have recognized the 
very strong likelihood that significant climate change 
legislation—for example, a mandatory national carbon 
cap-and-trade system—will be passed within a few 
years, significantly expanding the markets for cleaner 
technologies. State and local initiatives also provide 
assurances that a long-term market will exist. California’s 
Low Carbon Fuel Standard, for example, is expected to 
triple the size of the state’s renewable fuels market; this has 
made the state a magnet for biofuels investments ($390 
million of the $850 million invested in biofuels from 2005 
to 2006 went to California). Another example is provided 
by Starwood Hotels & Resorts, which has begun installing 
fuel cell systems in its facilities in states where it is able 
to take advantage of clean energy incentive programs. 
Starwood recently installed four 250-kW fuel cells in its 
Sheraton San Diego Hotel & Marina, subsidized by the 
California Public Utilities Commission’s Self Generation 
Incentive Program.22 

6.	 Capital markets acceptance. While the cleantech 
market originally consisted mostly of specialist investment 
firms and people with a strong environmental focus, this is 
no longer the case. With many of the world’s major public 
and private equity investment entities committing capital 
to cleantech—and several market indices in existence that 
focus exclusively on cleantech companies—the industry 
can now be considered mainstream.
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Chapter 2

Behind the Boom
2.1 reasons for the cleantech 
boom: what investors have to say
In February and March of 2007, we surveyed 41 cleantech 
investors who have extensive knowledge of the industry 
about the reasons for cleantech’s growth; we also solicited 
their thoughts about the industry’s future. (The survey 
is reproduced in Appendix 1.) These investors together 
control approximately $3 billion in committed capital, 
and at the time of the survey, they had plans to devote an 
additional $800 million of raised capital specifically to 
cleantech. 

As the following results demonstrate, these cleantech 
insiders strongly believe that federal and state policies have 
had an impact on the recent success of the cleantech sector, 
and could have an even stronger effect in the future: 

4 84 percent of respondents (27 of 32) think a proactive 
environmental public policy stance can be a driver in 
bringing new cleantech businesses to a state or region. 

(Six percent responded negatively, and 9 percent 
indicated they were unsure.)

4 72 percent of respondents (23 of 32) said that 
current federal policies regarding cleantech affect their 
likelihood of investing in U.S. companies in some 
way. (Twenty-two percent responded negatively, and 6 
percent said they were unsure.)

4 The vast majority of respondents (86 percent, or 25 
of 29) said that high energy prices were a significant 
factor influencing their investment decisions, with 45 
percent calling them a “critical” influence and another 
41 percent calling them “important.” 

 
4 The second-largest factor influencing investment 

decisions was growing public awareness of climate 
change, with 79 percent of respondents (23 of 29) 
saying it was a critical or important factor.

Figure 2.1 Factors Influencing Cleantech Investments: 
Survey Responses (N = 29)
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4 Sixty-five percent of respondents (19 of 29) also said 
that state renewable portfolio standards had been 
important or critical to their investment decisions. 
Fifty-two percent (15 of 29) said the same of the federal 
Renewable Fuels Standard.

4 Asked which states or regions, through policies and 
other efforts, do the best job of encouraging cleantech 
start-up companies, 69 percent of respondents (25 
of 36) cited California. Twenty-five percent (9 of 36) 
mentioned New York, and 17 percent (6 of 36) cited 
Massachusetts and Pennsylvania. 

2.2 the role of public policy
If, as the survey of cleantech investors suggests, current 
policies have affected the sector, which policies have had 
the most positive impact? In broad terms, current policies 
affecting the cleantech industry can be grouped into four 
categories: those that ensure market demand, those that 
create markets for environmentally friendly attributes or 
credits, those that fund or subsidize cleantech products or 
services, and tax/tariff policies. Brief descriptions and some 
examples of each type of policy are discussed below.

Ensuring Market Demand (Directly and Indirectly)
The most common types of policies in this category are 
Renewable Fuel Standards (RFS) and Renewable Portfolio 
Standards (RPS). At present, at least 23 different states 
and the District of Columbia have some form of RPS 

requiring that a certain amount of its electricity usage 
come from renewable sources (although there are several 
different definitions of “renewable” and many different 
energy level requirements). While there is currently no 
national RPS, the state-level RPS requirements provide 
assurances to clean energy companies that there will 
always be a substantial market (a “demand floor”) for their 
product, no matter how low the cost of fossil fuel–derived 
energy falls. By not mandating a specific form of clean 
energy, state RPSs also assure that the many forms of clean 
energy will compete with one another on the basis of cost, 
performance, and reliability. 

The federal Renewable Fuels Standard performs a 
similar function for the various forms of renewable fuel 
(such as ethanol, biodiesel, and butanol). Established by 
the 2005 Energy Policy Act, the federal RFS requires that 
U.S. vehicles consume a minimum of 7.5 billion gallons 
of renewable fuel annually by 2012—up from about 1.8 
billion gallons in 2001.23 By ensuring that a substantial 
market will exist far into the future, the RFS has helped 
propel the tremendous growth of the biofuels industry—
which, as a result, is likely to exceed the 2012 RFS goal 
several years early. As part of the 2005 Energy Act, the 
Department of Energy granted six cellulosic facilities 
special financing of up to $385 million to help build their 
first production plants, which in aggregate should reach an 
output of 130 million gallons per year.241

In addition to the indirect methods described above for 
ensuring the existence of cleantech markets, governments 
can also directly stimulate market demand by leveraging 

Figure 2.2 States Best at Encouraging Cleantech Start-ups: 
Survey Responses (N = 36)
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their own buying power. By making large cleantech 
purchases, governments not only increase the market size 
for such products (which helps bring their prices down 
through economies of scale) but also set a strong example 
for ordinary consumers that cleantech purchases are good 
for society.

Markets for Emissions Credits
One of the most commonly cited proposals for dealing 
with climate change is establishing an emissions cap-and-
trade system, whereby greenhouse gas emissions would 
be “capped” at a given level for different companies, and 
those who exceed their allotment would be required to 
buy credits to cover their surplus from those who emit less 
than their allotment. But a necessary precondition for such 
a system, of course, is the existence of a market for the 
trading of credits. Rather than waiting for federal action, a 
small number of states and other independent actors have 
banded together to create emissions markets, placing an 
actual value on greenhouse gas emissions for the first time 
in the United States. 

In 2005, for example, the governors of seven 
states from the Northeast and mid-Atlantic regions 
(Connecticut, Delaware, Maine, New Hampshire, New 
Jersey, New York, and Vermont25) established the Regional 
Greenhouse Gas Initiative (RGGI), the country’s first 
mandatory cap-and-trade program, thus creating a carbon 
marketplace designed to reduce the region’s greenhouse gas 
emissions by 10 percent by 2019.26 Each state agreed to 
incrementally reduce emissions from its power plants over 
time, in the process creating incentives for companies to 
adopt cleaner, more efficient technologies. 

A Federal Reserve Bank of Boston analysis of the 
effects of RGGI concluded that, far from putting 
participating states at an economic disadvantage relative 
to nonparticipating states, the program will likely have 
a “modest positive impact on gross regional product, 
personal income, and employment.”27 In particular, RGGI 
is likely to accelerate growth for some cleantech companies 
in the region. Already Massachusetts is home to a major 
cleantech hub in the Boston/Cambridge area and, among 
all states, was the second-largest recipient of cleantech 
investments in 2005 and 2006. 

It should also be noted that RGGI’s cap-and-trade 
system builds on the experience of prior cap-and-trade 
systems including the U.S. sulfur dioxide trading program 
and the European Union’s Emissions Trading Scheme 
(ETS). The ETS has been operating since January 2005 as 
the world’s largest greenhouse gas cap-and-trade system. 

According to the World Bank, this system dominated the 
global market for carbon, which grew from $11 billion in 
2005 to $21.5 billion in just the first three-quarters of last 
year.28

Subsidies and Investments
Nationwide, dozens of programs exist to finance research 
in clean technologies—from the U.S. Department 
of Energy’s R&D investments to state programs like 
California’s Public Interest Energy Research (PIER) 
program and the New York State Energy Research and 
Development Authority (NYSERDA). These “public 
benefit” programs are typically financed by tax dollars 
or surcharges on ratepayers. But far from being a cost, 
the programs have demonstrated an ability to generate a 

positive return, which 
ultimately lowers 
customers’ bills. A study 
of California’s energy 
efficiency program by the 
RAND Corp. showed that 
it resulted in an increase 
in the state’s economy of 
$875 to $1,300 per capita 

between 1977 and 2000, a 40 percent decrease in air 
pollution emissions from stationary sources, and a reduced 
energy burden on low-income households.29

In spite of such benefits, federal research and 
development funding for energy has fallen by half since 
the late 1970s—even while overall federal R&D spending 
has increased, according to Gregory Nemet and Daniel 
Kammen of the University of California, Berkeley.30 
Meanwhile, energy R&D investment by private companies 
in the United States fell by 50 percent between 1991 and 
2003. As a result, total energy R&D is now only 2 percent 
of all R&D investments in this country, compared to 10 
percent of all R&D expenditures in 1980. At a time of 
critical environmental needs—and market opportunities—
public sector investment in R&D could play a much 
greater role than it currently does in spurring innovation 
and improving the competitiveness of the U.S. cleantech 
industry. 

A handful of new and innovative nongovernmental 
programs have also appeared in recent years. In California, 
for example, the two largest public pension funds in the 
country, CalPERS and CalSTERS, worked with the state 
treasurer’s office to launch the Green Wave Initiative 
in 2004, setting aside $450 million of capital to invest 
in cleantech companies.31 The decision to establish 

Energy R&D investment by 
private companies in the U.S. 
fell by 50% between 1991 and 
2003. As a result, total energy 
R&D is now only 2% of  all 
R&D investments in the U.S., 
compared with 10% of  all 
R&D expenditures in 1980.
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the program was based on the expected higher rates of 
return on the investments. This step, taken by two highly 
respected investment funds, not only provided capital to 
cleantech firms but also sent a strong signal to other states 
and the market as a whole that this sector presents strong 
investment opportunities. 

 
Taxes and Tariffs
This final category represents an array of programs that 
often impact the cleantech industry in powerful and 
complex ways. For example, there is strong industry 
consensus that the biofuels boom of 2005–2006 was 
aided considerably by the federal Volumetric Ethanol 
Excise Tax Credit (VEETC) of $0.51 per gallon to 
ethanol producers32 (as well as the $1 per gallon credit for 
renewable biodiesel producers33), and the $0.54 per gallon 
tariff on ethanol imports.34 

Although these measures have provided direct boosts 
to the bottom lines of ethanol and biodiesel producers in 
this country while also providing a strong degree of trade 
protection, they are also sometimes implicated in helping 
to boost the retail price of ethanol, which soared to nearly 
$4 per gallon in the summer of 2006.35 However, it should 
be noted that because the United States uses ethanol 

primarily as an additive to gasoline, replacing MTBE, the 
rapid phase-out of MTBE created such strong and sudden 
demand that the retail price would have soared with or 
without the VEETC and import tariff. The high demand 
for ethanol had the unintended consequence of increasing 
the global price of corn—and drew some public anger and 
frustration over the financial hardship this caused. 

The renewable energy Production Tax Credit (PTC) 
is equally important to the success of the wind energy 
industry, which faces both economic and technical hurdles 
in competing with traditional fossil power sources. But 
unlike the VEETC and the ethanol import tariff, which 
have remained in place for many years, the PTC has been 
up and down like a yo-yo, lapsing and being renewed 
approximately every two years, to the consternation of 
investors and companies who find themselves unable 
to plan ahead in such an uncertain environment. As a 
result of this policy uncertainty, the wind industry has 
experienced a dramatic boom-bust cycle, as Figure 2.3 
below demonstrates.

Figure 2.3 The Production Tax Credit and Its Impact on 
Wind Energy Installations
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2.3 the role of climate change 
awareness
Over the past few years, public awareness of, and concern 
about, global climate change has risen considerably. A 
Washington Post/ABC News/Stanford University poll 
conducted in April 2007 showed that the proportion 
of the public viewing global climate change as the most 
important environmental issue facing the world today has 
more than doubled since a year ago, to 33 percent (from 
16 percent in 2006). Moreover, 70 percent of respondents 
to that poll said the federal government should do more 
to address the problem.36 A New York Times/CBS News 
poll from April 2007 found a similar sense of urgency 
in the public about this issue, as well as a willingness to 
make sacrifices to address it. This poll found 78 percent 
of respondents saying it’s important to take steps “right 
away” to counter the effects of global warming, and 
75 percent saying they’d be willing to pay more for 
electricity generated by renewable sources in order to 
help reduce global warming.37 Earlier this year, the U.N. 
Intergovernmental Panel on Climate Change (IPCC) 
issued a report saying it was at least 90 percent certain 
that human activities had contributed significantly to the 
earth’s warming trend over the past 50 years. As reports 
like this enter the public consciousness, it would seem that 
the number of people who feel that climate change is a 
real problem, and that governments need to take action to 
address it, will only increase further.

On January 22, 2007, the United States Climate 
Action Partnership (USCAP), comprising 10 major U.S. 
companies in collaboration with four environmental 
groups, called for swift federal action on carbon 
regulations.38 “In our view,” the group reported, “the 
climate change challenge will create more economic 
opportunities than risks for the U.S. economy.” 

The number of organizations focusing on going 
“carbon neutral” (from cities to radio stations to rock 
concerts to presidential campaigns) certainly serves as 
another indicator that concern over climate change has 
firmly taken root in the public at large. With venture 
capital’s reputation as a creator of new industries and 
markets, perhaps it’s not surprising that the cleantech 
industry (and the energy technology subsector in 
particular) has attracted an increasing amount of investor 
interest. In fact, in one of our open-ended survey 
questions, 30 percent of our respondents cited the growth 
in overall public awareness of the subject as a cleantech 

industry barrier that has been removed in the past few 
years. 

Another explanation also exists for the sudden growth 
of the cleantech sector: Companies around the world are 
realizing that reducing their environmental footprints 
can actually be good for business. For example, a recent 
study by McKinsey & Co. in the McKinsey Quarterly 
estimates that six gigatons of carbon dioxide–equivalent 
emissions could be abated by 2030 (equivalent to reducing 
energy demand growth by half ) through measures that 
have a zero or negative net life-cycle cost.39 By improving 
building insulation and using more fuel-efficient vehicles, 
for examples, companies can save money, reduce their 
environmental impact, and receive a PR boost. 

A 2006 survey of 150 companies in the United States, 
United Kingdom, France, and Germany by AMR Research 
found that the top environmental concern among the 
executives in the survey was “energy and emissions 
reductions.”40 As companies are increasingly scrutinized 
on their stewardship of the environment, corporate social 
responsibility has become a key component of almost 
every company’s business strategy—and a means of 
gaining a competitive advantage over others. Even without 
government regulations, energy use and greenhouse gas 
emissions have apparently risen to the top of the list of 
targeted activities.

One sector that is especially sensitive to issues of 
energy use and greenhouse gas emissions is the skiing and 
snowboarding industry. Facing mounting evidence that 
global climate change is already causing snowpack and 
glaciers to dwindle, this industry whose fortunes rely on 
having a significant base of snow for four to six months 
out of the year stands to be impacted far more severely 
than most. As a result, it’s not taking any chances and 
not waiting for the federal government to lead the way. 
Temperatures in the western United States have already 
risen by 1.4 degrees since the 1950s,41 and according to Pat 
O’Donnell, CEO of the Aspen Skiing Co., “we began to 
realize that if our temperatures begin to rise just one degree 
it would be a disaster for us, because we could not make 
early snow that could carry us through the entire season.”42 
So several years ago, Aspen started to take action, leading 
a movement that has caught on throughout the skiing 
industry. The company began to make energy-efficient 
retrofits to its facilities, using biodiesel in its snowmobiles, 
installing solar panels, and lobbying lawmakers on climate 
change and renewable energy measures.43 Aspen has 
even begun purchasing wind energy credits to offset 100 
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percent of their electricity usage, something that more 
than 20 other ski resorts have now joined them in doing.44

Wal-Mart has become a visible example of the corporate 
world’s recognition that attention to environmental issues 
can mean lower costs and greater market opportunities. 
The world’s largest retailer, with a laserlike focus on its 
bottom line, announced in 2006 its long-term goals of 
using 100 percent renewable energy at all of its stores, 
reducing the greenhouse gas emissions of those stores 
by 20 percent, creating zero waste, selling 100 million 
energy efficient compact fluorescent light bulbs (CFLs) 
per year, and investing $500 million per year in other 
energy initiatives.45 The company is also planning a major 
move into the solar market, getting ready to install systems 
that could add up to 100 megawatts of power production 
within the next five years.46 In addition to the symbolic 
importance of the world’s largest retail giant’s making 
these moves, Wal-Mart’s aggressive environmental stance 
could also portend changes throughout industry as other 
businesses try to keep up.
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Chapter 3

Cleantech’s Implications
3.1 the growing public market for 
cleantech
Until two years ago, there were very few examples of 
successful public offerings for cleantech companies. Since 
2005 the cleantech industry has seen a series of large, high-
profile IPOs, particularly in the biofuels and solar markets. 
After Sunpower and Suntech went public in late 2005, no 
fewer than seven photovoltaics companies (Canadian Solar, 
First Solar, PowerFilm, Akeena Solar, ReneSola, Trina Solar 
Limited, and Solarfun Power Holdings) went public last 
year, and another handful are preparing for 2007 IPOs. 
Recent IPOs in the biofuels sector have included Aventine 
Renewable Energy, Pacific Ethanol, Verasun, and U.S. 
BioEnergy. 

In their sheer number and size, these cleantech IPOs are 
significant for two major reasons. First and foremost, IPOs 
provide the industry with a serious infusion of capital—
exactly what it needs in order to expand and continue its 
robust growth. Second, these public offerings signal the 
creation of a healthy, well-defined cleantech market. The 
growing number of successful “exits” for venture capital 
investors over the last two years suggests that returns from 
cleantech investments are starting to be as attractive as 
returns from other investment categories, and this in turn 
attracts more venture capital to the industry. 

As more cleantech companies successfully go public, the 
industry also begins to look more attractive to the average 
investor in the public markets. Where it was once a cottage 
industry, cleantech is now widely accepted by businesses 
trying to become more efficient and is becoming a 
mainstream option for the average investor looking 
for a strong return. As we mentioned in chapter 1, the 
Cleantech Index™ (CTIUS) has outperformed the S&P 
500, the NASDAQ, and the Dow Jones Industrial average 
over the past two years. 

3.2 the engine of the economy: 
jobs
In addition to the creation of new companies and new 
market value, there is another, more concrete reason 
policymakers should be interested in the cleantech boom: 
jobs. Cleantech has the potential to become a significant 
U.S. industry. According to a National Venture Capital 
Association/Global Insight 2007 report, venture-backed 
companies create more jobs and produce substantially 
more revenue than non-venture-backed companies. Based 
on an analysis of 23,500 venture-backed companies from 
1970 to 2005, the report noted that in 2005 alone, 
venture-backed companies employed 10 million workers 
(9 percent of total U.S. private sector employment) and 
generated $2.1 trillion in revenue (16.6 percent of U.S. 
GDP). The report also found that from 2003 to 2005, the 
rate of job growth at venture-backed companies was more 
than three times that at non-venture companies (4.1 
percent growth vs. 1.3 percent growth), and that sales 
growth at venture companies was also stronger (11.3 
percent growth vs. 8.5 percen growth).47

 
In fact, the NVCA/
Global Insight report may 
underestimate the impact of 
the cleantech venture capital 
industry on the country’s 
employment and economy. 
A recent study by Daniel 
Kammen, Kamal Kapadia, 
and Matthias Fripp at the 
University of California, 
Berkeley concluded that 
“the renewable energy sector 
generates more jobs per 
megawatt of power installed, per unit of energy produced, 
and per dollar of investment, than the fossil fuel–based 
energy sector.”48 Kammen et al. found that, compared 
with traditional power sources like coal and gas-fired 
power plants, the wind industry employs 2.8 times as 
many workers for the same power output. For solar 

“The renewable energy 
sector generates more jobs 
per megawatt of  power 
installed, per unit of  
energy produced, and per 
dollar of  investment, than 
the fossil fuel sbased energy 
sector.”

Kammen et. al. 
University of California, 
Berkeley
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photovoltaic power, an estimated 7 to 11 times as many 
workers are employed. 

Another study, by the Renewable Energy Policy 
Project, drew similar conclusions: It found that for every 
megawatt of solar power installed, the industry creates 
35.5 new jobs in manufacturing, installation, servicing, 
sales, and marketing.49 So while traditional manufacturing 
jobs continue to move away from the United States, the 
country now has an opportunity to become a global hub of 
new, high-quality jobs in manufacturing and other high-
skill areas—while generating environmental benefits at the 
same time.

These studies indicate that venture capital invested 
in the cleantech industry may create more new jobs and 
revenue than the amounts projected in the NVCA/Global 
Insight report for venture capital as a whole. To correlate 
venture investment and jobs, our 2004 report used 30 
years of data from the NVCA to project how many jobs 
the cleantech industry could create in coming years.50 This 
report found that, as a general rule of thumb, every $100 
million in venture capital investments can generate 2,700 
new jobs at venture-backed companies and an additional 
$500 million in new revenue directly from those firms (as 
well as an unknown amount of indirect job and revenue 
creation). 

Using historical data on cleantech venture capital 
investments in North America from 2001 to 2006 along 
with the above rule of thumb, it is possible to derive 
order-of-magnitude estimates of the new jobs and revenue 
that the industry might bring in. To do so we must first 
make assumptions about the rate of growth of venture 
investments in North America several years into the future. 
For the period 2001 to 2006, the average annual growth 
rate of cleantech investments, adjusted for inflation, was 
a robust 27.5 percent. Even if we assume a more modest 
growth rate of 10 to 20 percent, North American cleantech 
start-ups would be in line to receive between $14 billion 
and $19 billion in venture financing between 2007 and 
2010. 

Based on the simple rule of thumb described 
above, these investments could lead to the creation of 
approximately 400,000 to 500,000 new high-paying, 
high-quality jobs, and new revenue streams of $70 billion 
to $95 billion.51 Between 2005 and 2006, U.S. cleantech 
investments grew by more than 80 percent. 

3.3 the size of the cleantech 
market
By looking at the historical record of an industry’s venture 
capital investments and making assumptions about the 
amount of follow-on financing companies are likely to 
receive and the growth rate of financing for new projects, 
one can estimate the total size of the cleantech market in 
the future. A 2006 Cleantech Network report followed this 
methodology to project the growth of the North American 
cleantech market from 2006 to 2009, using its history of 
venture investments from 1999 to 2005.52 It assumed that 
companies receiving a first round of financing (Series A) 
would receive two follow-on rounds—two years and then 
three years after the first round—with each round being 
60 percent larger than the first. The report also assumed 
that the companies would have a 60 percent survival rate 
at each round—i.e., 40 percent of the companies would 
fail to make it to the next round. 

With three different assumptions about the rate of 
new financing growth (from 11 percent to 32 percent 
annual growth), this model came up with three possible 
trajectories for the industry over the next few years. The 
most cautious scenario, which assumed that the annual 
growth rate of financing (11 percent) would be half of 
its historical level from 1999 to 2005, shows cleantech 
venture capital reaching a total of $6.1 billion in financing 
from 2006 - 2009 on 1,030 venture deals. The most 
optimistic scenario modeled shows cleantech venture 
capital reaching a total of $8.8 billion on 1,466 deals 
between 2006 and 2009. 

However, given the growth the market saw last year, it 
now looks as though the projections made in this 2006 
Cleantech Network report were far too conservative.  In 
fact, North American cleantech investments for 2006 
($2.9 billion) actually exceeded the 2008 investment 
total predicted by the most aggressive scenario in that 
report. These scenarios also projected, at their strongest 
rate of growth, that cleantech would eventually account 
for up to 10 percent of all venture capital investments by 
2009. However, as we’ve seen cleantech deals have already 
surpassed that level, accounting for 11 percent of all North 
American venture capital last year. While it’s unlikely that 
the industry will continue to see annual growth in the 80 
percent range as it did in 2006, given all of the industry 
drivers described above, cleantech could continue to 
expand and command larger shares of all investment sums.
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The Cleantech Network’s most recent projections 
reflect this new reality. They now estimate that the North 
American cleantech industry will grow at a 25% annual 
rate from its 2006 investment total of $2.9 billion over 
the next four years, bringing in a sum of $16.6 billion in 
venture capital for the 2006-2009 period.53 We should 
note that this investment total is right in line with our own 
independent projection of $14 billion to $19 billion in 
new investments for the 2007 to 2010 period, as described 
in section 3.2. 

3.4 ancillary benefits of 
cleantech
The classic argument against environmental legislation is 
that the economy (and the state’s or nation’s 
competitiveness) will be harmed as a result, suffering job 
losses and negative growth. However, the track record of 
the cleantech industry to date belies this logic. As the 
cleantech sector has grown since 2001, jobs have been 
created not only in the companies that have been 
conceived during that time, but also in many ancillary 
industries (law, accounting, banking, consulting, and 
public relations, to name a few) and even in the public 
sector. In California, for example, the state’s recently 
passed greenhouse gas legislation (AB 32) and augmented 
renewable portfolio standard are projected to increase the 
state’s economic outut.54

 
Similarly, private entities that must comply with such laws 
have beefed up their spending on R&D both in-house 
and at state universities. The most significant example of 
this phenomenon is the recent announcement by BP of 
a $500 million grant to the University of California and 
the University of Illinois to pursue biofuels research.55 
The bottom line appears to be that well-thought-out 
environmental regulations will not harm U.S. businesses 
but simply change the way the nation does business. 

California has recognized this. After signing the 
landmark Global Warming Solutions Act of 2006 last 
September, California Governor Arnold Schwarzenegger 
said, “Some have challenged whether AB 32 is good for 
businesses. I say unquestionably it is good for businesses. 
Not only large, well-established businesses, but small 
businesses that will harness their entrepreneurial spirit to 
help us achieveour climate goals.”56 This opinion appears 

to be backed up by most serious economic studies of the 
law.57 Indeed, a recent report for the British government 
by the former chief economist at the World Bank (the 
Stern Review on the Economics of Climate Change) estimated 
that the cost of not taking 
serious action to mitigate 
the effects of climate 
change could result in 
an annual loss of 5 to 20 
percent of global GDP. 
And on the flip side, the 
report projected that 
the cost of the actions 
necessary to avoid climate 
change would amount to 
only 1 percent of global 
GDP per year.58 

In fact, as this report 
shows, California’s 
proactive environmental 
stance has probably contributed significantly to its 
becoming a major hub of the cleantech industry. Many 
major corporations in the United States have recognized 
this as well—and are taking advantage of it. Companies 
like General Electric, Duke Energy, and Wal-Mart have 
come to realize not only  
that major new environmental regulations (such as a 
mandatory national carbon cap) are likely on the way in 
the next few years, but that they have an opportunity to 
capitalize on the new business climate by planning ahead 
for this event. 

“Some have challenged 
whether AB 32 is good for 
businesses. I say unques-
tionably it is good for 
businesses. Not only large, 
well-established businesses, 
but small businesses that 
will harness their entre-
preneurial spirit to help us 
achieve our climate goals.”

Arnold Schwarzenegger, 
governor of California
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The past few years have seen states and local governments 
implementing a variety of innovative and important new 
policies relating to the cleantech industry. In keeping 
with their track record of public policy innovation, some 
states—including California, Colorado, Connecticut, 
Iowa, New York, South Carolina, and Wisconsin, whose 
actions we detail in this section—are taking the lead in 
demonstrating the benefits of policies and programs that 
could serve as models for other states or for the country as 
a whole. Although these policies are numerous and diverse, 
they generally fall into three categories according to their 
designed objective. The three categories are:

1.	 building demand (directly or indirectly) for cleantech 
products or services;

2.	 providing extra financial backing (directly or indirectly) 
to cleantech companies; and

3.	 providing business development assistance or other 
indirect assistance to cleantech companies.

4.1 Building demand for cleantech 
products directly 
Federal, state, and local governments spend many trillions 
of dollars each year. According to the Congressional 
Budget Office, federal government outlays alone make 
up roughly 20 percent of the U.S. economy.59 America’s 
federal government is likely the world’s largest consumer 
of goods and services, spending $200 billion per year 
directly and an additional $240 billion per year indirectly 
through grant disbursements.60 Initiatives that encourage, 
or require, governments to be model consumers and 
purchase environmentally friendly goods and services 
can significantly boost the cleantech market. While 
governments have been taking steps to become bigger, 
better cleantech customers for some time now, they have 
certainly picked up the pace lately. The following are some 
examples of recent efforts.

4 	Iowa: In 2005 Governor Tom Vilsack issued an 
executive order requiring state agencies to increase 
their use of renewable energy and improve their energy 
efficiency. The order called for a 15 percent energy 
efficiency improvement at state facilities by 2010, a 
minimum of 10 percent of electricity being procured 
from renewable sources, and an increase in the 
procurement of alternative-fuel vehicles.61

4 	Wisconsin: Governor Jim Doyle signed an executive 
order in April 2006 mandating that all state 
government buildings (existing buildings and those 
constructed in the future) conform to U.S. Green 
Building Council LEED standards. The order requires 
state agency buildings to reduce their overall energy 
consumption by 20 percent by 2010, and it anticipates 
that the LEED standards will enable the state to reduce 
energy use by up to 30 percent.62 

4 	U.S. Environmental Protection Agency: Fittingly, as 
the federal agency whose tasks include regulating the 
quality of the air we breathe and the water we drink, 
the EPA is now using renewable energy (including 
solar, wind, geothermal, and fuel cells) generated on-
site at EPA facilities in nine states.63

4	  Environmentally preferable purchasing programs: 
These programs, designed to reduce waste, pollution, 
and use of toxic or non-recyclable products, have 
become quite popular lately; they are now in place 
at the federal level and in a number of states, 
counties, and cities, including California, Delaware, 
Massachusetts, Michigan, Missouri, Minnesota, New 
Jersey, North Carolina, Ohio, Vermont, Wisconsin, 
San Francisco, Seattle, Alameda County in California, 
and King County in Washington.64 

Chapter 4

Public Policy Options



20  

4.2 Building demand for cleantech 
products indirectly 
Policies with the highest leverage are aimed at indirectly 
encouraging consumers to make cleantech purchases. 
Some of these take the form of subsidies and incentives 
for cleantech products; others are taxes on non-cleantech 
products. Another popular form of indirect incentive 
employs regulations requiring consumers to purchase a 
fixed amount or percentage of cleantech products—as in 
an RPS or RFS. Finally, there are certain measures, like 
the RGGI or California’s Global Warming Solutions Act 
(AB 32), that create new cleantech markets from scratch 
through innovative economic regulation. There are a 
plethora of state- and city-level programs around the 
country designed to indirectly drive demand for cleantech 
products—renewable portfolio standards, production tax 
credits, etc. What follows is a brief sampling of recent 
important policy advances in this area.

4 	 California Global Warming Solutions Act of 2006 
(AB 32): This landmark climate legislation was 
signed into law in September 2006, establishing the 
first mandatory statewide comprehensive regulatory 
program to reduce greenhouse gas emissions that 
includes penalties for noncompliance. This historic 
measure requires California, through a combination 
of mandatory caps on emissions and market-based 
mechanisms, to reduce its emissions to 1990 levels by 
2020 (a 30 percent reduction from business-as-usual 
projections). The law requires the state’s Air Resources 
Board (ARB) to track statewide greenhouse gas 
emissions as it simultaneously establishes regulatory 
mechanisms to enforce emissions targets (such as a 
load-based cap-and-trade system). Beginning in 2012, 
emissions reduction requirements will take effect for 
the state’s largest sources; the ARB will continue to 
monitor and gradually ratchet down over time.65 
 

	 AB 32 has tremendous implications worldwide. 
Everyone will be watching to see how successful 
California—the 12th-largest greenhouse gas emitter 
in the world, and the seventh-largest economy—will 
be in reducing its climate change impacts while 
maintaining a healthy level of economic growth. 
Much is at stake for the cleantech industry as well. 
Given the size of the state and its economy, it is 
inevitable that businesses will continue to operate in 
California. The establishment of these mandatory 

emissions reductions, then, makes it a certainty that 
a tremendous market will exist well into the future 
for goods and services that help companies meet their 
greenhouse gas caps in an efficient manner. According 
to Lexi Schultz of the Union of Concerned Scientists, 
an emissions cap “will spur technological innovation” 
as companies race to reduce their emissions, in order 
to sell the credits for those unneeded emissions on the 
market.66 

4 	 California Greenhouse Gases Emission 
Performance Standard Act (SB1368): At about 
the same time California lawmakers were passing 
AB 32, they were also working to ensure that the 
electricity used in the state would be clean and low-
carbon well into the future. SB1368, which became 
law last September, directs the California Energy 
Commission to set greenhouse gas emissions standards 
for the baseload electricity used by the state (whether 
generated in-state or imported from out of state).67 
The law effectively prevents the state from signing any 
long-term procurement contracts for traditional coal-
fired power or any electricity that comes from sources 
that emit more than a clean, efficient, natural gas 
power plant. (However, the law doesn’t explicitly ban 
any particular form of energy generation—electricity 
from coal plants with carbon sequestration, for 
example, would still be allowed.) 

	 While almost no electricity from coal is currently 
generated in California, the state still imports a fair 
amount of coal-generated power from outside its 
borders—and at last count, dozens of new coal power 
plants were being planned for construction in western 
states, many with the aim of selling their power in the 
growing California electricity market. But SB1368 
sends a strong signal to western energy markets, 
aiming to discourage large, long-term investments 
in highly polluting technologies. As a result, cleaner 
production technologies, like geothermal, wind, or 
small hydro, will receive a significant competitive 
advantage in the state. 

4 	 California Solar Initiative (CSI): This program, 
which had languished in the state legislature for years, 
finally became a reality in 2006. The $3.3 billion 
initiative provides incentives to customers to offset the 
cost of installing a solar photovoltaic system. Its goals: 
enabling the state to put 3,000 megawatts of 
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4.2 Building demand for cleantech 
products indirectly 
Policies with the highest leverage are aimed at indirectly 
encouraging consumers to make cleantech purchases. 
Some of these take the form of subsidies and incentives 
for cleantech products; others are taxes on non-cleantech 
products. Another popular form of indirect incentive 
employs regulations requiring consumers to purchase a 
fixed amount or percentage of cleantech products—as in 
an RPS or RFS. Finally, there are certain measures, like 
the RGGI or California’s Global Warming Solutions Act 
(AB 32), that create new cleantech markets from scratch 
through innovative economic regulation. There are a 
plethora of state- and city-level programs around the 
country designed to indirectly drive demand for cleantech 
products—renewable portfolio standards, production tax 
credits, etc. What follows is a brief sampling of recent 
important policy advances in this area.

4 	 California Global Warming Solutions Act of 2006 
(AB 32): This landmark climate legislation was 
signed into law in September 2006, establishing the 
first mandatory statewide comprehensive regulatory 
program to reduce greenhouse gas emissions that 
includes penalties for noncompliance. This historic 
measure requires California, through a combination 
of mandatory caps on emissions and market-based 
mechanisms, to reduce its emissions to 1990 levels by 
2020 (a 30 percent reduction from business-as-usual 
projections). The law requires the state’s Air Resources 
Board (ARB) to track statewide greenhouse gas 
emissions as it simultaneously establishes regulatory 
mechanisms to enforce emissions targets (such as a 
load-based cap-and-trade system). Beginning in 2012, 
emissions reduction requirements will take effect for 
the state’s largest sources; the ARB will continue to 
monitor and gradually ratchet down over time.65 
 

	 AB 32 has tremendous implications worldwide. 
Everyone will be watching to see how successful 
California—the 12th-largest greenhouse gas emitter 
in the world, and the seventh-largest economy—will 
be in reducing its climate change impacts while 
maintaining a healthy level of economic growth. 
Much is at stake for the cleantech industry as well. 
Given the size of the state and its economy, it is 
inevitable that businesses will continue to operate in 

California. The establishment of these mandatory 
emissions reductions, then, makes it a certainty that 
a tremendous market will exist well into the future 
for goods and services that help companies meet their 
greenhouse gas caps in an efficient manner. According 
to Lexi Schultz of the Union of Concerned Scientists, 
an emissions cap “will spur technological innovation” 
as companies race to reduce their emissions, in order 
to sell the credits for those unneeded emissions on the 
market.66 

4 	 California Greenhouse Gases Emission 
Performance Standard Act (SB1368): At about 
the same time California lawmakers were passing 
AB 32, they were also working to ensure that the 
electricity used in the state would be clean and low-
carbon well into the future. SB1368, which became 
law last September, directs the California Energy 
Commission to set greenhouse gas emissions standards 
for the baseload electricity used by the state (whether 
generated in-state or imported from out of state).67 
The law effectively prevents the state from signing any 
long-term procurement contracts for traditional coal-
fired power or any electricity that comes from sources 
that emit more than a clean, efficient, natural gas 
power plant. (However, the law doesn’t explicitly ban 
any particular form of energy generation—electricity 
from coal plants with carbon sequestration, for 
example, would still be allowed.) 

	 While almost no electricity from coal is currently 
generated in California, the state still imports a fair 
amount of coal-generated power from outside its 
borders—and at last count, dozens of new coal power 
plants were being planned for construction in western 
states, many with the aim of selling their power in the 
growing California electricity market. But SB1368 
sends a strong signal to western energy markets, 
aiming to discourage large, long-term investments 
in highly polluting technologies. As a result, cleaner 
production technologies, like geothermal, wind, or 
small hydro, will receive a significant competitive 
advantage in the state. 

4 	 California Solar Initiative (CSI): This program, 
which had languished in the state legislature for years, 
finally became a reality in 2006. The $3.3 billion 
initiative provides incentives to customers to offset 
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the cost of installing a solar photovoltaic system. Its 
goals: enabling the state to put 3,000 megawatts of 
new, distributed solar power online by 2017, and 
bringing the cost of photovoltaic power down to 
the point where it is competitive with conventional 
power sources. The huge program, which is the 
second-largest solar incentive program in the world, 
provides direct incentives to consumers that start at 
$2.50 per watt of installed capacity and decline by 
roughly 10 percent per year—in order to put pressure 
on the industry to bring costs down and to prevent 
the subsidies from artificially inflating the purchase 
price of the solar systems. Another key feature of the 
CSI is that the incentives are based on the expected 
performance of the system customers install, not 
simply its nameplate capacity. This means that a 
system installed in a sunny, shade-free area might 
receive the maximum incentive, while one installed 
in an area with lower solar potential would not. This 
feature ensures that CSI subsidies maximize the actual 
amount of new energy production, not simply the 
number of new system installations.68 

4 	 California Low Carbon Fuel Standard (LCFS): 
In January 2007, Governor Arnold Schwarzenegger 
signed an executive order establishing the world’s 
first LCFS. This initiative will require that all 
transportation fuel sold in California meet a declining 
standard for greenhouse gas emissions (measured 
in carbon dioxide–equivalent grams per unit of 
fuel energy sold). By 2020 the LCFS is designed to 
reduce California’s transportation-related greenhouse 
gas emissions by 10 percent—the equivalent of 
taking three million cars off the road.69 Although 
the program sets a target for emissions reductions, it 
does not specify a particular path that fuel providers 
must take to reach it, allowing for a market-based 
approach that will minimize the cost of meeting the 
standard. For example, providers could meet the 
requirements by increasing the amount of sustainably 
produced ethanol added to the gasoline they sell, by 
purchasing carbon credits from electric utilities, or 
by diversifying their fuel supply to include hydrogen. 
The LCFS, which is expected to reduce emissions by 
13 million metric tons by 2020, has an added benefit: 
Economists predict that it could triple the size of the 
state’s biofuels market, giving an added boost to a 
sector that already had an incredible year in 2006.70 

4 	 Emissions Credit Trading: After northeastern states 
took a leadership role in initiating emissions credit 
trading in 2005 with the Regional Greenhouse Gas 
Initiative (RGGI), West Coast states launched similar 
efforts in 2006 and 2007. Last October, California 
Governor Arnold Schwarzenegger and New York 
Governor George Pataki announced plans to link 
emissions trading in the carbon markets being 
developed in California (to meet the state’s Global 
Warming Solutions Act goals) with the markets of 
the northeastern states participating in RGGI.71 
Four months later, the governors of California, New 
Mexico, Arizona, Oregon, and Washington added 
to the momentum behind emissions credit trading. 
The five states signed an agreement establishing the 
Western Regional Climate Action Initiative (WRCAI), 
the objective of which is to reduce greenhouse gas 
emissions and the effects of climate change. 

	 Similar in structure to RGGI, the WRCAI will involve 
the coordination of the participating states’ public 
utilities commissions, which will first establish a 
regional emissions target and then set up a market-
based program (such as a cap-and-trade system) to 
allow the region to meet its emissions goals. The 
initiative also sets up a registry program to track and 
record emissions levels.72 While all five states already 
have their own emissions reduction goals, the WRCAI 
will better enable them to coordinate efforts, share 
information, and achieve emissions reductions in 
the most economically efficient manner. Moreover, 
by linking their markets, California, the West Coast 
states, and the RGGI states of the northeast not only 
improve the efficiency with which they can meet 
their goals, but also build up a critical mass behind 
emissions credit trading in the United States, laying 
the groundwork for a nationwide system.

4 	 Washington, D.C.: In 2006 the District of Columbia 
Council voted to make Washington the first big 
city to require that all new development—private 
buildings as well as government buildings—adhere 
to U.S. Green Building Council LEED standards as 
well as Energy Star standards. The law, the District 
of Columbia Green Building Law of 2006, will be 
phased in over time, applying only to government 
buildings in 2007, but by 2012 requiring that all new 
construction meet the green building standards.73
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4 	 Boulder, Colorado: In November 2006, voters in 
Boulder became the first in the country to institute 
a direct and self-imposed tax in order to reduce 
their global warming emissions. The Climate Action 
Plan Tax—which is expected to raise the average 
household’s monthly electric bill by $1.33—applies 
to all electricity generated from fossil fuel–fired 
power plants. The revenue generated by the tax, 
projected to be about $1 million per year, will be 
invested in renewable energy, energy efficiency, and 
clean transportation in order to meet Boulder’s goal 
of reducing its greenhouse gas emissions to 7 percent 
below 1990 levels by 2012.74

4 	 Connecticut: Starting in 2007 the Act Concerning 
Clean Cars is set to require auto manufacturers to 
place a clearly visible label on all vehicles sold in the 
state, displaying the vehicle’s greenhouse gas emissions 
as well as how those emissions compare to all other 
vehicles sold that year. The program, to be funded 
by a $5 fee on new vehicle registrations, is aimed 
at providing consumers with the information they 
need to become more critical, discerning cleantech 
customers. The law will also have teeth: Beginning 
with the 2009 model year, vehicles without the 
emissions label will be barred from being sold or 
leased in the state.75 

4 	 New York: Addressing growing energy consumption, 
New York became the latest state to impose energy 
efficiency standards on a variety of household 
appliances not covered by federal regulations.76 
The Appliance and Equipment Energy Efficiency 
Standards Act of 2005, which allows the state to set 
energy efficiency standards for ceiling fans, washing 
machines, commercial refrigerators and freezers, and 
torchiere lighting fixtures, is expected save enough 
energy to power 350,000 homes. It’s also expected 
to benefit consumers, saving them almost $300 
million per year in energy costs, and the environment, 
reducing carbon dioxide emissions by 870,000 metric 
tons. The law also allows the state to develop energy 
efficiency standards to reduce “phantom” energy 
use by DVD players, VCRs, and digital television 
adapters, which often draw power even when the 
device is turned off.77 

4 	 South Carolina: In 2006 South Carolina joined a 
growing list of states and localities offering customers 
special perks to encourage them to buy cleaner 
vehicles.78 While many parts of the country allow 
vehicles with low emissions or high gas mileage 
to drive in high-occupancy-vehicle lanes, South 
Carolina’s approach is to provide a state income tax 
credit (equal to 20 percent of the size of the federal 
tax credit) to individuals purchasing clean vehicles, 
defined as new hybrid, fuel cell, alternative fuel, or 
lean-burn vehicles.79 The state also recently approved 
an ethanol and biodiesel production tax credit, 
providing a credit of 20 cents per gallon during the 
first five years of production for projects initiated 
between 2007 and 2009. That piece of legislation also 
awards tax credits for the installation of solar heating 
and cooling systems and landfill gas systems.80 

4.3 providing extra financial 
backing to cleantech companies 
In addition to increasing demand for already existing 
cleantech products and services, policymakers can play 
an important role in stimulating cleantech companies to 
bring their goods to the marketplace more quickly and 
successfully. A typical product development cycle begins 
with entrepreneurs coming up with a product idea and 
beginning a period of intensive research and development 
(R&D) and testing—often funded by basic government 
R&D grants. As the product becomes more refined, it 
moves from this initial phase into the demonstration and 
deployment phases.

At this point in the cycle, products are typically 
still several years away from commercialization; the 
entrepreneurs must work on business plan development, 
large-scale demonstration of the product, and market 
preparation. In this phase costs are typically high, 
particularly for energy-related technologies, but financing 
can be difficult to acquire because revenue generation 
is usually still a few years away. Even venture capitalists 
often shy away from companies in this phase of the cycle 
due to the high level of risk and the long time frame until 
profitability. Consequently, many businesses fail in this 
phase, which is commonly referred to as the financing 
“valley of death.” 

By bridging this gap between basic R&D financing 
and venture capital financing, government can improve 
the success rate of start-ups and significantly shorten the 
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product development cycle. A few of the new initiatives 
aimed at accomplishing this feat are outlined below.

4 	 Solar America Initiative (SAI): To restore the 
United States to its position as a world leader in 
solar power, the Department of Energy recently 
initiated the $148 million SAI program. Similar to 
the CSI, the SAI aims to make solar power cost-
competitive with other forms of power generation by 
2015. The SAI’s competitive grant-making process 
awards funding to product developers in four areas: 
market transformation (activities targeting market 
expansion and barriers), proof-of-concept work, 
prototyping and pilot-scale production, and system 
development and manufacturing.81 Thus SAI funds 
are directed not only to companies in the earliest 
phases of development (proof of concept), but also to 
companies that have moved past that stage and require 
significant funds for demonstration and deployment 
work.

4 	 California Solar Initiative’s Research Development 
and Demonstration (RD&D) Fund: A small 
component of the larger $3.2 billion CSI program, 
the RD&D fund is a $50 million, 10-year venture 
whose purpose is similar to that of the SAI: to provide 
additional seed financing to entrepreneurs to help 
them overcome market barriers and commercialize 
their products. (Its overall goals are also the same as 
the CSI as a whole: to develop a competitive, self-
sustaining solar industry, and to install 3,000 new 
megawatts of solar power in the state by 2017.) The 
fund aims to coordinate efforts with the DOE’s 
SAI program as well as with the California Energy 
Commission’s Public Interest Energy Research (PIER) 
program, to avoid duplicating their efforts and to 
focus on critical gaps in funding that still exist.82 

4 	 California Clean Energy Fund (CalCEF): One of a 
number of relatively new state-level “public benefit” 
funds designed to provide early-stage cleantech 
companies with seed financing, CalCEF is a $30 
million fund created in 2004 as part of the Pacific 
Gas & Electric (PG&E) Company’s bankruptcy 
settlement. The fund’s aim is to invest in companies 
whose products have the potential to benefit 
ratepayers in PG&E’s service area and beyond. While 
the fund itself is a nonprofit entity, it makes for-profit 
investment in its companies, with the gains from these 

investments reinvested in the fund. CalCEF has also 
formed a partnership with three prominent cleantech 
venture capital firms—Nth Power, Draper Fisher 
Jurvetson, and VantagePoint Venture Partners—each 
of which will manage a portion of the fund and 
match CalCEF investments with up to $10 for every 
CalCEF $1, helping to stretch the original $30 
million significantly further.83 CalCEF recently started 
a program for seed funding.8411

4 	 Business competitions and prizes: While MIT’s 
$100K Entrepreneurship Competition may be the 
best-known competition of this kind, there are others. 
California’s Clean Tech Open is unique in that it is 
open to anyone—students and professionals alike—
but is restricted entirely to cleantech innovations. In 
addition to providing prize money to the winners 
in six categories, the competition also furnishes the 
winners with a full “start-up in a box” that includes 
office space and in-kind services (e.g., legal, PR, and 
accounting services). Last year these prizes were valued 
at more than $600,000 altogether. And the winners 
aren’t the only ones who benefit: All of the finalists 
(up to 50 teams) receive instruction and mentoring 
from experienced entrepreneurs, venture capitalists, 
and technology experts to help them improve their 
companies and products. The goal is to accelerate “the 
transformation of great ideas into thriving businesses 
that will turn California into a clean technology 
powerhouse and enrich the state’s other industries.”85 
Other entrepreneurial competitions, such as the $10 
million Automotive X Prize, which aims to develop 
a production-capable car that can get 100 miles to 
the gallon, and Richard Branson’s $25 million global 
warming prize, have the same overall objective—
spurring innovation—but require a fully demonstrated 
product rather than a business plan.

4 	 Public-private venture funds: The California Clean 
Energy Fund and the Massachusetts Green Energy 
Fund are two examples of new state-level public-
private venture funds focusing on the cleantech 
sector.86 The idea behind them is that because 
cleantech products can benefit a state’s environment 
and economy, the state should play a role in helping to 
bridge the early-stage funding gap that exists for many 
start-ups operating in the “valley of death.” While 
somewhat modest in size, the two funds are models 
for what other states or even the federal government 
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could do in this area. In fact, the U.S. government has 
already pioneered the use of public-private venture 
financing; it operates such funds—all of which are 
regarded as success stories—through the Central 
Intelligence Agency (In-Q-Tel), the Army (OnPoint 
Technologies), and the National Aeronautics and 
Space Administration (Red Planet Capital).87 

4.4 providing business 
development assistance and 
other indirect assistance to 
cleantech companies 
The public sector has a variety of other tools at its disposal 
to boost the cleantech industry, in addition to the highly 
visible strategies described above. The following are 
examples of measures that may not seem to be directly 
related to the cleantech sector, but that nonetheless will 
improve the competitiveness of cleantech companies, 
benefit the environment, and strengthen a region’s 
economy.

4 	 Interregional cooperative agreements: Particular 
states and regions often develop special capabilities 
in a specific industry or field, and many times 
this knowledge and experience can be shared or 
exchanged with others to the benefit of all. Last June, 
for example, the California Energy Commission 
and Sweden’s Ministry of the Environment signed a 
joint development agreement for biogas and other 
alternative fuels. The agreement will promote the 
exchange of ideas and technologies between the two 
agencies, enabling California to learn from Sweden’s 
biogas experience (the country has the largest 
biogas vehicle fleet in the world) while providing 
Sweden with an opportunity to sell its products in 
the California marketplace.88 President Bush and 
President Luiz Inacio Lula da Silva of Brazil recently 
signed a similar agreement regarding ethanol that 
will promote technology exchange between the 
two countries and advance the development of 
international biofuels standards.89 

 
4 	 Public education investment: One of the major 

reasons commonly cited for the emergence of 
California’s Silicon Valley as a major hub of the 
cleantech industry is the presence there of two major 
universities—U.C. Berkeley and Stanford—with 
world-class scientific research programs and top 

business schools. These two institutions graduate a 
pool of first-class technical researchers and business- 
savvy students, many of whom become entrepreneurs. 
While investing in public education will benefit a 
great number of industries, it will certainly have a 
strong impact on the cleantech industry—particularly 
if it is directed toward improving skills in areas like 
biology, chemistry, physics, engineering, 
environmental science, and mathematics. Such 
investments will have a large (albeit long-term) payoff, 
too: They will no doubt yield more highly skilled 
workers, more innovation, and greater tax revenue.  

4 	 Cleantech incubators and business assistance: 
Like the business competitions described above, 
incubators help young 
entrepreneurs develop 
the skills and acumen 
critical to becoming 
commercially successful. 
Typical incubators enable 
fledgling companies 
to share office space, 
basic business services, 
technical support, and 
equipment in order 
to save costs. They 
also generally offer 
management advice, technical assistance, networking 
opportunities, consulting services, and assistance 
obtaining financing. Incubators can be targeted 
to specific industries, like cleantech, or open to a 
broader range of companies, but whatever their 
form, they are likely to improve the survival rate of 
start-ups and speed the product development and 
commercialization process. Austin’s Clean Energy 
Incubator—a joint program of the Austin Technology 
Incubator, the National Renewable Energy Laboratory, 
the Texas State Energy Conservation Office, and 
Austin Energy—is an excellent example of how this 
strategy can be applied specifically to the cleantech 
industry. The Clean Energy Incubator has access to 
the University of Texas and its research capabilities and 
to Austin Energy as its test-bed partner. These close 
working relationships provide accelerated validation, 
in a real-world operating environment, of new energy 
technologies aimed at meeting the climate change 
targets of the city of Austin.

“If  the federal policy is 
unclear or inconsistent, it 
introduces an element of  
risk that detracts from 
the attractiveness of  a 
potential investment. If  a 
federal policy is support-
ive and appears stable, it 
makes the investment more 
attractive.”
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4 	 Public leadership: The voice of the public—whether 
that of an officeholder or a private citizen—is a 
powerful tool, and it can be put to use to promote the 
cleantech industry. Over the past few years, a variety 
of public and private citizens, including former Vice 
President Al Gore, Governor Arnold Schwarzenegger, 
Richard Branson, even Leonardo DiCaprio, have all 
used their public prominence to raise awareness of 
global climate change. By voicing their support for the 
cleantech industry, public figures can continue to raise 
awareness on the subject, send a message to cleantech 
companies that they will receive strong public support, 
and even signal to the federal government that the 
industry is one that should be solidly backed. This 
sort of public cheerleading and encouragement can 
play a role not only in giving a particular region of 
the United States a leg up in the battle for cleantech 
investment dollars and revenue, but also in preventing 
these companies from being wooed away to other 
countries. 

4.5 remaining barriers to 
cleantech
Over the past few years, the atmosphere in which the 
cleantech industry operates has improved significantly. 
Venture investments, public support, the political and 
regulatory environment, and technological innovation 
have all begun to converge, to the benefit of the industry 
and the public. But it could be even better. In spite of the 
many steps taken in support of the cleantech industry, 
barriers still remain, keeping it from growing even more 
quickly. The most common barriers are inconsistent policy, 
long-term subsidies for conventional industries, and trade 
barriers.

Among the investors we surveyed, the most often cited 
complaint about the current regulatory environment 
surrounding cleantech was the inconsistency and 
unpredictability of policies affecting the industry. In an 
open-ended question about industry barriers, 37 percent 
of our survey respondents expressed their strong desire 

for a long-term, predictable approach to policymaking in 
this arena. As one investor noted, “If the federal policy 
is unclear or inconsistent, it introduces an element of 
risk that detracts from the attractiveness of a potential 
investment. If a federal policy is supportive and appears 
stable, it makes the investment more attractive.” It 
appeared to be the group consensus that a less than 
perfect—but predictable—policy would be preferable to a 
better policy that comes and goes and can’t be relied on.

Another barrier that investors mentioned regularly in 
the survey (discussed by 27 percent of respondents) is the 
fact that cleantech products aren’t competing with 
traditional alternatives on a level playing field. These 
respondents believe that conventional technologies (e.g., 
fossil fuels) regularly receive 
large government subsidies 
that give them a price 
advantage, even though 
these technologies have  
been in the mainstream for 
decades. (According to the 
U.S. Government 
Accountability Office, the 
petroleum industry alone 
received as much as $150 
billion in tax incentives between 1968 and 2000.90) One 
investor suggested that “corporate welfare for larger 
companies provides a hidden subsidy to non-cleantech 
companies. Provide equal subsidies for all technologies, or 
provide none. Let market forces decide the best application 
of innovation.” 

While the relatively modest subsidies and incentives 
that the cleantech industry receives always attract intense 
scrutiny, the large, long-term subsidies that conventional 
industries are given are more often taken for granted. 
Investors were not, however, arguing for large incentives to 
prop up the industry. As Bill Reichert, managing director 
of Garage Technology Ventures, said, “The investment 
has to make sense independent of the public policy or the 
subsidy or the environmental fad of the month.”91 

“Corporate welfare for 
larger companies provides 
a hidden subsidy to non-
cleantech companies.
Provide equal subsidies for 
all technologies, or provide 
none. Let market forces 
decide the best application 
of  innovation.”
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There are other barriers to greater cleantech industry 
success. Investors cited trade barriers (e.g., tariffs on 
cleantech product imports) as well as a need to harmonize 
and simplify federal and state policies related to cleantech. 
Other factors slowing down the cleantech industry are for 
the most part of a technical nature—the need for cheaper, 
more efficient production of cellulosic ethanol and 
photovoltaic panels, or smaller and cheaper energy storage 
systems, for example. 

There are also a number of problems of a financial 
or regulatory nature that need to be overcome. One 
illustrative example can be found in the solar power 
industry. Economists, energy experts, and policymakers 
can all agree that homeowners installing photovoltaic 
systems are helping the environment and also likely saving 
themselves money in the long run through reduced energy 
bills. However, the large up-front costs of such systems, 
combined with the challenges of getting them installed and 
integrated into the electric grid, discourage many potential 
consumers. Several new financial companies have entered 
the market to simplify the financing and installation 
of solar. These include SunEdison, MMA Renewable 
Ventures, and New Resource Bank. This is an industry 
that could expand dramatically if new companies continue 
to work toward reducing the financial risk to homeowners 
(through third-party ownership or new mortgage and 
insurance policies, for example) and allowing solar to 
more easily be integrated with other systems (by means of 
clear and uniform installation and interconnect standards, 
improved metering infrastructure, and better acceptance 
by utilities). For cleantech products to become fully 
integrated into everyday American life, the business and 
political communities will need to develop new models 
tailored specifically to the industry, recognizing that it is in 
some ways completely different from traditional industries. 
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Chapter 5

Recommendations
The preceding sections of this paper have described where 
the cleantech industry is now and the many policies 
in place throughout the country that support it. In 
this section we present our recommendations for what 
should be done at the federal level to improve both the 
environment and the fortunes of cleantech companies in 
the future. 

As the investors in our survey noted, cleantech products 
are frequently at a competitive disadvantage compared 
with conventional products. In addition to receiving 
significant subsidies, conventional products generally waste 
more natural resources and emit more pollution than 
cleantech products, thus imposing a cost on society that is 
not reflected in their price tags. In order to help level the 
playing field, the prices of products need to better reflect 
their true economic costs to society, thereby sending a 
signal to consumers about the real effects of their choices.  
Per our survey findings, we urge the adoption of the 
following policy recommendations: 

Mandatory National Carbon Cap
A mandatory, comprehensive national cap on greenhouse 
gas emissions, coupled with an emissions trading market, 
would immediately place a value on the release of 
carbon dioxide and other greenhouse gases, rewarding 
those companies that already operate in a clean and 
efficient manner and forcing those companies that do 
not to improve their performance. More important, any 
changes made by industry to reduce its environmental 
footprint and come into compliance with the cap would 
be done efficiently. By establishing an economy-wide 
cap on greenhouse gases—without mandating specific 
technologies or strategies—the market would naturally 
find the most cost-effective responses, whether by 
purchasing emissions credits, becoming more efficient, or 
altering the materials or processes used. It should come as 
no surprise that 59 percent of respondents in our survey 
(17 of 29) said a national mandatory cap-and-trade 
system would be critical or important in influencing their 
investment decisions.

When ten major corporations92 joined forces with four 
environmental advocacy groups in January to form the 
U.S. Climate Action Partnership (USCAP) and called on 
Congress to quickly pass legislation to tackle global climate 
change, it became clear that a significant, growing portion 
of the business sector believes a carbon cap is necessary for 
U.S. competitiveness. USCAP, whose corporate members 
have a combined market capitalization of more than $850 
billion and whose nonprofit groups have well over one 
million members worldwide, specifically called for a 
mandatory cap-and-trade program; an accelerated 
technology research, development, and demonstration 
program; and diplomatic efforts to convince other 
countries to follow suit.3 

 
The unprecedented action of business leaders, including 
those from the utility industry, proactively and voluntarily 
seeking government regulation has been repeated several 
times since the January 2007 USCAP press conference. 
In March 2007, under the 
leadership of CERES, more 
than 50 major institutional 
investors with combined funds 
under management exceeding 
$4 trillion signed a statement 
asking Congress to impose 
clear, consistent climate change 
regulations to help them 
mitigate climate change risks. In 
addition to making them more 
competitive globally, a national carbon standard would 
allow American companies to avoid having to navigate a 
chaotic maze of state-by-state climate policies. “Without 
national policies, the competitiveness of American business 
will be compromised. We don’t think we can wait,” said 
Fred Buenrostro, Jr., CEO of CalPERS, the country’s 
largest public pension fund.94 

One week prior to the March 2007 CERES 
announcement, a bipartisan group of Silicon Valley 
venture capitalists and entrepreneurs testified before 
Congress about the need for greater federal tax incentives 

“Without national policies, 
the competitiveness of  
American business will 
be compromised. We don’t 
think we can wait.”

Fred Buenrostro Jr. CEO, CalPERS
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and research funding in cleantech. With a sense of urgency, 
they also recommended consolidating all federal energy 
research into a National Institute of Energy that could 
support public-private partnerships, in the model of the 
medical sciences’ National Institute of Health. “We are in a 
crisis, and we have to translate this crisis into opportunity. 
Missing this moment would be horrible,” said Aart de 
Geus, CEO of Synopsys, an electronic design automation 
company.95 The testifying business leaders are part of a 
bipartisan group of dozens of technology company CEOs 
known as TechNet, which also advocates establishing 
a national renewable portfolio standard, a national 
renewable energy credit marketplace, and a system of long-
term, declining incentives for clean technologies.96 

National Renewable Energy Standard 
California’s experience over the past few decades 
demonstrates that, far from hurting an economy, well-
designed cleantech regulations—such as the state’s 
advanced energy efficiency and air quality policies—can 
actually stimulate innovation, leading to new economic 
growth. Knowing that, it becomes clear why 65 percent 
of the investors we surveyed (19 of 29) said a national 
renewable energy standard would be a critical or 

important factor in their 
investment decisions. In 
the increasingly carbon-
constrained world in 
which we live, improving 
the performance of 
our renewable energy 
technologies through 
innovation will be 
extremely important—

not only for our environment but for our economic 
competitiveness as well. A national renewable energy 
standard could be a major contributor in driving this 
innovation in next-generation clean energy technologies. 

More Public R&D Investment
While clean technologies would benefit from programs 
that increase demand (for example, a cap-and-trade system 
or a renewable portfolio standard), the industry still needs 
strong investment in basic R&D. Since the energy crises 
of the 1970s, federal spending on energy research is down 
significantly, with private investments making up some, 
but not all, of the difference. Fortunately for the cleantech 
industry, public and private investments in complementary 
industries such as biotechnology, semiconductors, and 

software have been quite strong in recent years, and there 
is a high degree of spillover in technical knowledge from 
these industries to cleantech sectors. In fact, some of the 
same people who were involved in start-up companies 
in those other industries in the 1990s are now getting 
involved in ethanol and photovoltaics, among others.97 

 
Still, the success of the cleantech industry should not 
depend on spillover from its cousin industries or on private 
investment alone. Public investment in cleantech research 
is also crucial, for several reasons:
4 	 In its magnitude alone, it can accelerate the pace of 

research innovation and development. 
4 	 It helps to reassure private investors that this area is 

important to the public, is 
worth investing in, and will 
receive real public support. 
As one investor in our sur 
vey said, public support  
from individual states “sends 
a message to entrepreneurs, 
investors, and others that 
the state intends to create a 
business environment that is 
supportive of cleantech.”

Public investment in basic R&D is still necessary 
to growing new industries of the future. The investors 
participating in our survey noted that a cleantech 
product must be able to stand on its own merits and 
said they would not invest in a company solely on the 
basis of government support or subsidies. Still, many 
noted that government investments are important and 
would encourage a higher level of private investing. For 
instance, 59 percent of respondents (17 of 29) said that 
a government program that matched private investment 
dollars would be critical or important to their investment 
decisions. One investor even noted that his fund’s specific 
investing strategy is to “leverage publicly funded research 
at labs and universities, so greater investment on the 
federal level in that research would be beneficial, as long as 
it is focused on commercial outcomes.”

The Importance of Implementation
Aside from policies themselves, the manner in which they 
are implemented is crucial to their success. For instance, 
when a carbon cap (or renewable energy standard or other 
program) is enacted nationwide, it’s very important that 
the measure not preempt states from going even further. 

“We are in a crisis, and 
we have to translate this 
crisis into opportunity. 
Missing this moment 
would be horrible.”

Aart de Geus, CEO of Synopsys

Support from individual 
states “sends a message to 
entrepreneurs, investors, 
and others that the state 
intends to create a business 
environment that is 
supportive of  cleantech.”
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If particular states or regions want to enact more stringent 
carbon caps or more aggressive renewable portfolio (or 
fuel) standards, this will only improve the country’s 
environmental health and competitiveness in the cleantech 
marketplace. It would cost other regions nothing.

The consistency and reliability of the federal policies 
that are enacted are other important factors. As mentioned 
earlier, 37 percent of the investors participating in our 
survey (11 of 30) responded to an open-ended question 
about the barriers facing the industry by stating the 
necessity of having predictable, long-term policies in 
place. This is a strong concern of many stakeholders in 
the industry. Given that many cleantech companies must 
compete against subsidized conventional alternatives, 
having supportive policies stripped away unexpectedly 
can wreak havoc on them. This is plainly evident in the 
production tax credit and its impact on wind installations 
(Figure 2.3). Both entrepreneurs and investors need to 
have the ability to plan ahead beyond the end of the 
current fiscal year.

Example Industry: Biofuels 
The biofuels industry has grown significantly since 2004 
due to strong federal support coupled with ethanol 
replacing MTBE as an additive in gasoline. The sector has 
grown its annual ethanol production capacity from 1.8 
billion gallons in 2001 to almost 5 billion gallons in 2006 
(an average annual growth rate of 23 percent), driving 
much of the overall growth in cleantech investments 
over that same period.98 The effects of this growth have 
been significant, and not just on biofuels and cleantech. 
It’s also revitalizing rural towns in the center of the 
country, creating new jobs, and supplying farmers with 
additional cash.99 It’s causing job growth in ancillary 
industries like farming, construction, transportation, and 
manufacturing.100 With President Bush setting a new 
goal of 35 million gallons per year of renewable fuels 
consumption by 2017, the supply of biofuels will need to 
grow beyond corn into new technologies that are likely to 
come from cleantech companies. 

The future of the biofuels industry in the United 
States might look a lot like Brazil’s today, according to 
Larry Gross, CEO of Altra, a three-year-old ethanol and 
biodiesel producer that has raised $313 million in cash, 
debt, and equity to date. In Brazil, all new vehicles sold 
must be capable of running on ethanol or gasoline, all gas 
stations offer a blend of 96 percent ethanol fuel, and by 
the end of this year no oil will need to be imported. The 

United States has some work to do to get to that point, 
but Gross is optimistic. According to General Motors 
and Ford, while it costs only about $40 to $150 more to 
make a “flex-fuel vehicle” compared with a conventional 
one, the big obstacle is the limited supply of biofuels. 
Toward that end, Gross noted that Altra is working 
on producing cellulosic ethanol in California, and he 
is confident that cellulosic fuel production will be the 
“dominant technology within 10 years, if not sooner.” He 
even likened corn-based ethanol to the “dial-up” phase of 
the Internet. It’s gotten the industry going, helping to spur 
development of the necessary infrastructure, but now it’s 
time to switch to broadband. Cellulosic ethanol emits far 
fewer net greenhouse gases and would take much of the 
stress off the country’s corn crop. Producing it in a manner 
that’s cost-competitive with other transportation fuels 
is currently a major focus of the biofuels industry, and a 
critical step in reducing our country’s reliance on imported 
fuel. By encouraging biofuels that produce less greenhouse 
gases over their life cycle, smart public policies will play a 
key role in helping the United States achieve that goal. 
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The current advantage the United States possesses in 
the cleantech industry is a huge asset, one that must be 
protected and cultivated carefully. The U.S. cleantech 
industry is the quintessential industry for our twenty-
first-century, resource-constrained world. Its recent period 
of growth provides a model for how to deal with global 
environmental pressures while maintaining economic 
expansion and profitability. While Europe and Japan are 
currently leading in the installation of renewable energy 
such as solar and wind, the majority of venture capital is 
focused on U.S. companies. Our policy recommendations 
will help ensure that the United States builds on its 
leadership and becomes the major producer of clean 
technologies. Looking to the future, the continued success 
of cleantech is critical, for it provides the key to the 
sustainable, modern industrial society we must become in 
order to survive. 

While a wide array of states and localities are currently 
taking commendable initiative in passing progressive 
policy measures to support the industry, leadership at the 
federal level is needed to sustain and grow the cleantech 
industry. As our survey has shown, private investors are 
influenced by the policy decisions made by the federal 
government. Because of the critical role played by the 
federal government in this process, we recommend that it 
quickly proceed with several important measures to boost 
the cleantech industry:

4 	 To provide a level playing field for the industry, we 
recommend creating a mandatory, comprehensive 
national cap on greenhouse gas emissions. This will 
place an added value on the societal benefits that 
cleantech products provide and encourage an efficient 
competition among all companies to reduce their 
environmental impacts.

4 	 To guarantee a healthy level of demand for cleantech 
products, we recommend initiating a national 
renewable portfolio standard. 

4	  To accelerate the pace of cleantech innovation (and 
improve the survival rate of promising, cash-starved 
companies), we recommend increasing the level 
of public investment in cleantech R&D—either 
through direct grants to companies or by means of 
public-private investment partnerships or matching 
programs. 

		  Regarding all of these initiatives (which were 
strongly supported by the investors we surveyed) 
and any other cleantech policies that governments 
consider, one of the keys to their success in supporting 
the cleantech industry is how they are implemented. 
Even a strong policy will have little effect—or actually 
be detrimental—if it is unpredictable or inconsistent. 
For the health of the industry, investors and 
companies need to be confident that these policies are 
long-term and reliable.

		  The past few years have been akin to a perfect 
storm for cleantech, with a host of factors converging 
to push the industry to new levels of growth. As 
this report has shown, the investment community 
certainly appears to support this trend. To enable the 
United States to maintain its leadership position in 
this global industry, the federal government needs 
to expand its support through public policies that 
will both reduce our impact on the environment and 
create new economic opportunities for the nation.

Chapter 6

Conclusions
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Appendix I  

Cleantech Investor Survey
Environmental Entrepreneurs/ 

Cleantech Network

Impact of Public Policy on Clean Technology/Clean Energy Private Equity Investing 

Please fax or email completed questionnaire to:
Fax: (518) 684-1917

Email: jstack@berkeley.edu
Target length: 10–15 minutes 

Questionnaire Objective: Over the past few years, the cleantech industry has experienced dramatic growth in the U.S. 
And at the same time, a number of states, large corporations, and the U.S. Congress are implementing—or considering 
the adoption of—a variety of new environmental public policy initiatives (e.g., AB 32, RGGI, a national cap-and-trade 
system or RPS). Each could have ramifications on the U.S. cleantech industry. The purpose of this survey is to understand 
how (if at all) state and federal public policy stances on environmental matters affect your approach to cleantech investing. Ten 
to fifteen minutes of your time will provide the United States an invaluable tool with which to continue advocating for 
the environment and the economy. Thank you!

All individual responses are confidential. Results will be used in disguised or aggregate form only, unless interviewee 
grants permission. Aggregate results will be shared with interviewees upon request once study is complete.
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I.	 Demographics
1.	 Interviewee name: ______________________________________________________________________________________

2.	 Firm: _______________________________________________________________________________________________

3.	 Contact info for follow-up or clarification of responses: (information will not be shared with anyone) 

	 a. Phone #: ___________________________________________________________________________________________

	 b. E-mail address: ______________________________________________________________________________________

4.	 Fund size: $__________MM raised        Invested so far: $__________MM       Raising fund size: $__________MM raising

5.	 Fund status: 	 a. o Raising money     b. o Raised and investing 

6.	 In which sectors do you plan to focus the fund? (i.e., solar, fuel cells, wind, water, transportation, other sectors, etc.) 

	 a. Sector: ____ - Estimated % of fund allocation: ____% 

	 b. Sector:  ____ - Estimated % of fund allocation: ____% 

	 c. Sector:  ____ - Estimated % of fund allocation: ____% 

	 d. Sector: ____ - Estimated % of fund allocation: ____%

7.	 In which financing rounds do you primarily focus your investments? (check all that apply) 

	 a. o  Seed round   		  d. o  After company is profitable    

	 b. o  First round   		  e. o  Mezzanine rounds   

	 c. o  Second round    

  

8.	 Expected regional focus of fund expenditures:  

	 a.____ % CA      b.____ % Other U.S.      c.____% Europe     d.____% Asia     e.____% ROW 

				      

II.	 Public Policy Impact on Cleantech/Clean Energy Investing 
(For all written answers, please take as much space as you need.) 

1.	 What are the top three states where you expect your companies to be headquartered? Why? (take more space as necessary)

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

2.	 What can states do to better encourage clean energy/clean technology start-ups to locate or prosper  

	 in their states?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

APPENDIX 1:

Cleantech Investor survey: Impact of Public Policy on  
Clean Technology/Clean Energy Private Equity Investing
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3.	 Which states do the best job of encouraging clean energy/clean technology start-ups? 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

4.	 Do you think a proactive environmental public policy stance can be a driver in bringing new business to the  

	 state in the cleantech/clean energy field? 	 a.  o Yes        b.  o No         c.  o Not sure

5.	 If yes, why or how? 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

6.	 Do current federal policies regarding cleantech in any way affect your likelihood to invest in U.S. companies?  If yes, how?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

7.	 Have any significant barriers to cleantech been removed in the past few years?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

8.	 How important are the following in influencing your investments?  

	 (1 = no impact and 5 = critical to making future investments)	  

	 a.____Renewable Fuels Standard			   e.____RGGI (Regional Greenhouse Gas Initiative) 

	 b.____State renewable portfolio standards		  f.____Carbon markets (e.g., CCX, EU) 

	 c.____AB 32 (The Global Warming Solutions Act)	 g.____Growing public awareness of climate change 

	 d.____Other state programs (e.g., CSI, LCFS)		  h.____High energy prices 

 

	 9. How important would the following potential policies be in influencing your investments?  

	 (1 = no impact and 5 = critical to making future investments) 

	 a.____National RPS 

	 b.____National cap-and-trade system (mandatory) or carbon tax 

	 c.____Greater federal subsidies for purchasing cleantech products 

	 d.____Greater federal R&D spending on cleantech  

	 e.____A government grant program that would match private investment dollars 

10. For those you identified as 5’s, why are they so critical?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________
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